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CAPTIVE BALLOONS OF THE FRENCH NAVY. 


THE utility of captive balloons for the army is no 
longer disputed, and most of the European nations 
have followed the example given by our country 
should not captive balloons render to the pavy the 
same services as to the army? Is it not for the interest 
of the commande: in chief of a squadron to follow at 
a distance the movements of the enemy's vessels, just 
as a general in chief should be informed as to the 


marching of the regiments with whom he is to fight ?! pette and the officers who, like him, have made ascen- | 


Is it not the business of the 
navy, too, to effect landings 
and to attack maritime 
strongholds? In this case, 
aerial observations way fur- 
nish it the most useful data. 

These are the various ques 
tions that Lieut. Serpette, 
one of our most distinguished 
navy officers, bas had under 
eonsideration for several 
years, and, owing to the per- 
serverance of his studies, he 
has now succeeded in provid 
ing our Mediterranean squad- 
ron with a captive balloon 
outfit which can be carried to 
sea, be stowed away in an 
arworclad, from which ascen- 
sions can be made under the 
most favorable conditions 
There has been much talk, in 
recent times, about these in- 
teresting experiments. We 
are now able to give the most 
exact data as to these new 
and remarkable tentatives in 
the use of dalloons 

The captive balloon of the 
Mediterranean squadron was 
constructed at the wilitary 
aeronautic works of Chalais 
Meudon, under the direction 
of Commander Renard. It is 
of small dimensions (its capa 
city being but 320 cubic me 
ters), and it is capable of lift 
ing but one person to the 
extremity of its 400 meter 
eable. This little balloon is 
inflated with pure hydrogen, 
prepared beforehand and in- 
closed in compression tubes, 
whence it is forced at a pres- 
sure of 100 atmospheres. We 
have already spoken of these 
reservoirs of compressed hy- 
drogen, which are now adopt- 
ed for the inflation of our 
military balloons. The cap- 
tive balloon is wholly inflated 
in aflarge arsenal building at 
the port of Toulon. When it 
is a question of operating it, 
a squad of marines guides it 
to its destination by means of 
equatorial ropes, as shown in 
Fig. 1. 

After interesting experi- 
ments with captive balloons 
made on land at Lagoubran 
and Tamaris, in the latter 
part of the month of August, 
experiments of the same kind 
were entered upon atsea. The 
balloon was towed on the 21st 
and 23d of August by a ten 
foot cutter, a laanch, ora tor 
pedo boat. On the 29th the 
balloon was experimented 
with by Admiral Duperre, 
who rewained for a long time 
at an elevation of 250 meters. 
Durivg the first fortnight in 
September, the experiments 
on land being finished, a se- 
ries was begun upon vessels 
either ander way orat anchor. 
A large number of ascensions 
was made from the St. Louis, 
and more than thirty officers 
of all graces successively took 
their place in the car. Mr 
Serpette, cutting loose from 
the St. Louis, made a free ascension. After reaching 
an altitude of 1,200 meters, he returned toward the sur- 
face of the sea and let his cone anchor drop thereon. 
This was picked up by the ship Audacieux, which car- 
ried it to,the St. Louis. 

Other experiments had previously been made, and 
with the greatest success,on board the guard ship 
Formidable. Lieutenant Serpette installed the post 
of ascensions at the extremity of the rear turret of the 
armorelad. The balloon being placed in the rear of 
the vessel, it was made to pass, through an ingenious 
system of cords and pulleys, to the upper part of the 
military mast (Pig. 2). There it was maneuvered by a 
cord, which, passing over a pulley at the extremity of 
the mast, was easily maneuvered from the ship's deck. 


Why | 
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| Fig. 3 represents this experiment. All the officers who 
entered the car are unanimous in asserting that it isa 
ecouvenient post of observation. 
was 
details of the coast from the entrance of Marseilles to 
the east extremity of the Hyeres Islands. No vessel 
| could have escaped the investigations of the aeronaut 
within a radius of from 30 to 40 kilometers. With a 
silk cable, the balloon will be able to ascend in calm 


|}mean speed, then, of 105 knots. 
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wind, or, what amounts to the same thing, they can be 


| carried along with great speed by the vessels to which 
In clear weather it) 


possible to distinguish, from Layoubran, all the| tember the torpedo boat Audacieux took no more than 


they are attached. We are told that on the 6th of Sep- 


two hours to cover the twenty-one wiles that separate 


| the roadstead of Toulon from the anchorage place of 


the St. Louis in the roadstead of Hyeres. This is a 
The balloon was in 


ascension upon a 50 meter cable. With a vessel of 


weather to an altitude of 400 meters. Lieutenant Ser-/| large size, like an armorclad, it is better to do the car- 


sions in captive balloons have remarked a fact well 
known to aeronauts, and that is that the water, con- 
sidered according to the vertical, is of a remarkable 
transparency. During these ascensions the details of 
the bottom were distinguished, even at great depths. 
This visibility naturally depends upon the nature of 
the bottom ; but wherever the latter consists of rocks 
mingled with sand, it appears with such distinctness 
that it might be sketched, even at depths of 25 meters. 
This property has been atilized for following the evo- 
lations of the Gymnotus, which was not lost sight of 
for a single instant, whatever was its depth of immer- 
sion. The small balloons constructed of Chinese silk 
at the Chalais-Meadon establishment are very strong, 
and are capable of resisting the action of_an intense 
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rying by lashing the balloon near the deck by its equa- 
torial ropes. It will thus be 
firmly held and be capable 
of resisting much stronger 
breezes. A sort of shelter 
may even be mace for it by 
means of properly arranged 
canvas. - oe 
The experiments of which 
we have just spoken were be- 
gun in 1888 by Lieutenant 
Serpette. The best encomium 
that wecan bestow upon their 
efficacy is to say that foreign 
nations have already seized 
upon processes that our navy 
has had the cleverness to be 
the first to experiment upon. 
At the end of September a 
captive balloon was operated 
at Wilhelmshaven, on board 
the German ship of war Mars. 
The ascensions were made di- 
rectly from the after deck, 
and the balloon, in calm 
weather, ascended to 400 me- 
ters above the level of the sea 
—La Nature. 


PHYSICS AT THE BRIT 
ISH ASSOCIATION. 


In section A, nine reports 
of committees and fifty-four 
papers were read. Perhaps 
the distinguishing character- 
istic of the section is its ten- 
dency to bifurcation on the 
slightest provocation. Sev- 
eral sections do not meet at 
all on the Saturday, and 
manage to get iavoneb their 
business comfortably by the 
Tuesday. Not so section A. 
On the Saturday, under the 
influence of electrolytical at- 
tractions and repulsions, there 
occurred a dissociation of the 
section into its constituent 
elements, accompanied by a 
migration of ions from places 
of high potential (in a Bram- 
wellian sense) to places of 
low, or vice versa. In aeccord- 
ance with the law of ionie 
migration enunciated by Sir 
Frederick at the concluding 
meeting, the ions collected at 
the kathode were found to far 
exceed in number those col- 
lected at the anode 

To give even an outline of 
all the volaminous and wulti- 
tudinous contributions to the 
section would occupy many 
pages, and would require that 
the writer should have re- 
ceived the training of a Sucei 
or a Jacques before undertak- 
ing the task. 

. Du Bois read a paper on 
refraction and dispersion iu 
certain metals. Kundt’s me 
thod of observation with very 
thin electrolytic metal bi 
prisms was used in this inves- 
tigation. The dispersion was 
determined with all possible 
care, using four kinds of light 
defined by spectral lines. It 
was found that light, on pass- 
ing from iron, cobalt, and 
nickel into air, begins by fol- 
lowing Snell’s law for «mal! 
angles of ewission, the refractive index being mathe 
matically defined as the limit of the ratio of sines when 
the angle of incidence approaches the limit zero, The 
dispersion in the case of each of the three metals met- 
tioned was found to be anomalous. 

Sir William Thomson, F.R.8., in a paper on an illus- 
tration of contact electricity presented by the wulti- 
cellular voltmeter, called attention to the modification 
of the force between the aluminum needles and the 
brass cells of the instrument arising from the “eon- 
tact electricity” difference between polished brass 
and polished aluminum. In the instrument as at 
present made, the observed difference of potential 
on reversal amounts to as much as ? volt. Thus 
the use of the multicellular electrometer gives a new 
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electricity 








Lord Rayleigh, See. R'S., read a paper on defective 
color Vision, it wi hohe polnted out that the existence 
of a defeet is ft badly most easily detected, in the first 
uatanece, by Holmgren’s wool test: but this method 

ewe not decide whether the vision is traly dichromic 
For this purpose Maxwel.’s color disks may be used 
L, rd Ray eligi foumd, in the ase of some color blind 
persons he Was exami gw. that it ke as thouuh 
the third eolor sensation, presumably red. was defective 
but not absolutely missing When alarge amount of 
white was present, matches could be mace ih spite of 
cousiderable difference in the red component But 
when red light was nearly isolated, its distinetive elar 
acter became apparent This v ¥ Was coufirmed 
exeriments with the color box 

Mr. J. Swinburne, in a paper dealing with the ques 
tion of the production of high vacua 1 atte 
to the wreat superiority of t (jeissler over tl Sy r 
gel form of mereury pomp 

Profs. Barrand W. Stroud, in a paper on the use of 
the lantern in class ro work, described a « le a 
couvenieut forw of lanter f r ital and rt ‘ 
projection, and exhbibtreda sratus forthe | ira 
tion of lantern siides in large cuambers from books 
periodicals, ete 

Mr. WN. Shaw read a paper on tl re t 
of venti tfion, with some a ' . ‘ i i 
laws of ventilation are ests stieci si rt NK T 
laws relating to the distribution of irrentsinat 
work of coudu Ts 

On rr da s pte iber 5. there was a discuss ' 
electrical units penel by Mr. Gila r k w ia 
paper on recent determinations of the ab ite resis 
ance of mercur mn wil i | irefully ue ia ! 
criticised the different methods emp el vy Va os 
observers Phe best deter Inations of u* Ww ! 
that if was very nearly qual to “ta 
of a column of mereury 1060 or TP square tu 
limeter cross section at 0 © Mr. Gila K strony 
mivocated the adoption of the nun th stead 
106, and Sir William Thom: P Rowland, P 
Barker, and Mr. Preece expressed th mecurrenes 
the desirab tv of the chanyve 

Pris paid. V. Jones followed with a paper ent 
*Suywestious toward a Dete iin rth f t titi 
in which he deseribed tl results of eXperiments un 
dertaken at University Collewe, Cardiff, in the «p Z 
of the present vear r se eX iments wave tl yen 
equal fo the resistance of a column of m ry 106 307 
cy. long and 1 *q. tm. sectional area rh ' nl 
adopted was a modification of that due to Lore = 
which a metailic disk is made to rotate in t Len 
plane of a coaxial standard coil Wires touching t 
center and circumference of the disk are led tot ends 

of the resistance to be measured, and the sar 
rent is passed through this resistance and the stand 
ard coil. 

The features of special interest in t method 
ploy ed were ! Che employ ent of a long tro 
for holding the mereury, and, instead of meas 
the distance between the eletrodes, one eleetrode is 
kept fixed, while measuremet stuade of ti sta 
moved through by the other between two pos rns 

equilibrium of the galvanometer correspot nu totw 
different rates of rotation of the disk Pie latter mea 
suretuent it is easy to tiak vith aeeuracy, for " ‘ 
able electrode may be rigidly attached to th va 
headstock of a Whitworth: suring ma rrlaee 
parallel to the length ofthe tron mad twoegn 
librium positions may be taken near t lie of the 
trough, so as to avoid imger of iture in ti 
equipotential surfaces passtt through tf ‘trod 

ita two positions \ new fl vy tie, | vev ‘ 
encountered, viz, the determ ition of t seetio ) 
the mereury column The ¢ arvidl ssiou al e 
sides of the trough would make if a most ser is Task 
to determine the section by direct measurements to the 
required degree of accuracy This difleulty is over 
ecowe bv a further differ tral method, viz, by iking 
observations with the mercury at two different heights 
in the trough ie sides of the t tlh on at part 
it traversed by the movable el tronle ar assuitD 
plane, parallel, and vertical. ‘I trough use itheex 
periments was cat in paraffin wax ta lin astrong 
casting of iron with tts sides st tl i by outsick 
ribs The channel was 44°55 by 1° ches 
broad, by 3 inches deep P nod, howeve 
not to be perfectiv satisfac rof, Jones ex 
pressed the opinion that a irked glass or 
scraped marble would have e. The pos 
tion of the mercury surtace rh was dete 
mined electrically Ov using a pointed steel spheronne 
teracrew. ‘Lhe serew may be moved downward untilan 
electric circuit comprising the serew and the mereury 








is completed The employment of a brush of specia 
form to secure wood e trical Contact at t periphery 
of the rotating disk The brush consisted of a sing 
wire perforated by a cha through w scopstant 
flow of mereury might be mainta itr a cistern of 
adjustable height. (vy) ln connect with the measure 
ments necessary to enab the ealculation of the 
efficient of mutual indu to » rmned, Prof 
Jones emplovs a coil consis vy of o on wero 
wire, the advantage of wl stha very part is vis 
ble, and that nothing is done to alter the position of 
the wire after tueasuremenuts have th im” lIfaco 
consists of many lavers, it is not qu easy tosav Where, 
after measurement, the lower lavers go to under th 
pressure of the superincumben les 

In econelusion, the main suggestions offered for con 
sideration were 

(1) That the time is ripe for a new determination of 
the ohm that shall be final forthe practical purposes 
of the eleetrical eugineer 

(2) mat such a determination may be made bv the 
method of Lorenz. the specific resistance of mereury 
being obtained direetly in absolute measure by the 
differential method deseribe 

(3) That the standard coil should consist of a single 
laver of wire, the coefficient of mutual induction being 
caleulated by the formula given in the paper 

Sir William Thomson, in a paper on alternate eur 
rents in parallel conductors « homogeneous or heter 
geneous substance, pointed out that when the period 


400 times the 


anv of 


with 
diameter of 


of alternation is large in comparison 
square of the greatest thickness or 
the conductors, multiplied by its magnetic permeabill 
ty and divided by its electric resistivity, the current in 
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ly as the electric resistivity; the phase of alternation 
of the current is the same as the phase of 
motive force; anithe current across every infinitesi- 
mal area of the cross section is calculated yaccording to 
the electromotive force at each instant, Oy simple ap- 
plication of Ohm's law Further, that when the period 
is very suwall compared with 400 times the square of the 
stuallest thickness or diameter of any of the condactors, 


multiplied by its megnetic permeability and divided 
by its electric resistivity, the current is confined to an 
exceedingly thio sarface stratam of the conductors 
Che thiekouess of this stratam is directly as the square 


root of the quotient of resistivity, divided by magnetic 




















permeability, of the substance in different parts of the 
surface rhe dependence of the total quantity of 
electricity carric ou extent of surface justifies Suow 
Harris, and proves that those who cond sped him out 
‘ Obms law wer in respect to his advising 
tubes or t ad plates fe ightuing conductors, but 
es pot stifv him in bringing them down in the in 
erior of « ship (even through the powder magazine 
nstead of across the deck and down its sides, or from 
the masts along the rigzing aud down the sides into the 
water 
s W am Thou i) read a paper on anfi-effective 
pper in parallel conductors, or in coiled couduactors 
ralt at irrenots. It is Known that by making the 
ductors of a circuit too thick we do not yet the ad 
Vantage f the whole eonductivity of the metal for 
sltertate urrenuts When the conductor is too thick 
‘ mve in part of it comparatively ineffective copper 
presen but, sofar as is Known, tt has generally been 
supposed that the thicker the cor itor the yvreater 
will be its whole effective conductance, and that thick 
‘ nv it toomuch ean pnever do worse than add eom 
paratively ineffective copper to that which is most 
Teective in conveving the current It might, however, 
eexpected that we could get a positive augmentation 
if the effective ohmic resistance, because we Know that 
the presence of copper in the ne vhborhood of a cir 
‘uit earrving alternating currents causes a virtual in 
ease Of the apparent ohmic resistance of the circuit 
nu Virtue of the heat wenerated by the currents induc 
lin it. May it not be that anti-effective influence 
such as is thus prodaced by copper not forming part 
of the ecireu ‘an be produced by copper actually in 
the cireuit, if too thiek Examining the question mae 
thematically, Sir William flods that it must be answer 
ed in the affirmative, and that great augmentation of 
the effective ohmic resistance is actually produced if 
the conductor is too thick, especially in coils eonsist 
nye of several lavers of wire laid one over another in 
series around a evlindrie or flat core, as in various 
formes of transformer 
Prof. J. A. Ewing, in a most interesting and impor 
fant communication Phil Mag., September, 1890) 
exhibited «a model to illustrate some novel ideas on the 
nolecular theory of induced magnetism. The present 
tion of a quasi-frictional resistance opposing the 
irningof the molecular magnets lends itself well to 
‘ount for the most obvious effects of magnetic hys 
resis and the reduction of hysteresis by vibration 
On the other hand, it confliets with the fact that even 
e feeblest magnetic foree induces some magnetism. 
Reference was made to another (and not at all arbitrary) 
miition of coustraint, whieh hot only suffices to ex 
sin all the phenomena of hysteresis, without any 
ition of friction, but seems to have in it abundant 
tpatniityv to aceount for every couplexity of magnetic 
palit Prot. Ewing supposes that each molecular 
murnet is perfectivy free to turn except in so far as it is 


mutual action of the entire svstem of 
molecular magnets A model molecular structure was 
exhibited, og of a large number of short 
bar magnets strongly magnetized, each pivoted upon a 
sharp vertical and balanced to swing horizon 

Che bars swing with bat little friction, and their 
strenuths are sufficient to make the mutual forces 
foree when they are 


ufluenced by the 


cousist steel 
‘enter, 
Tally 
le 
quite task the earth's directive 
moderately near another The group ar- 
iwnged on a board which into a larye frame 
wound round the top, bottom, and two sides, witha 
ich which au adjustable current may be 
passed to expose the group to a nearly homogeueous 
eXternal magnetic force 

Sir William Thomson read a paper on a method of 
determining in absolute measure the magnetic suscep- 
tibility of diamagnetic and feebly magnetic sol The 
method proposed consisted in measuring the mechani 
eal foree experienced by a} roperly shaped portion of 
the substance investigated, placed with different parts 
of it in portions of magnetic field between which there 
was a large difference of the magnetic force. A evlin- 
drical or reetaugular or prismatic shape terminated by 
janes perpendicular to its length was the form chosen; 
the component foree in the direction of its 
lenuth was equal to ta R?'—R*A: where u denotes the! 

agnetic susceptibility, RR the maguetie force in the} 
yns of the field ocenpied by its two ends, and A 


1 of its cross section 


one Is 


slips 
vl thre 


1 


ids 


Inagnetic 


porti 
the ar 

Lord Rayleigh read a paper on the tension of water 
and contaminated, investigated by the 
The ripples were rendered visible 
tical arrangement 
Two frequencies were 

The surface tension 


surfac at 
method of ripples, 
by a combination of Foucault's 
with intermittent lamination 

used, about 43 and 128 per second 


es, cle 


faclean water surface, inc. ¢. 8. measure, Was found 
to be 740. thus confirming observations made with 
eapillary tubes Water saturated with olive oil hada 
surface tension of 41°0, and saturated with oleate of 
sola a surface tension of 250 

Mr. WN. Shaw reported on the state of our know 
edge of electrolysis and electro-chemistry 

Mr. J Hopkinsen read a paper ou the nland com 
pared with the maritime climate of Enyvland and 
W ales For special reasons Buxton. Woburn (Aps ey 
(iuise), Croydon, Cheltenham, and Churchstoke were 
chosen to represent the interior of the country, while 


Searborough, Lowestoft, Babbacombe, Worthing, and 





Liandadno were chosen to represent the sea coast 
The places were so chosen that the mean _ posi- 
tion, latitude, and longitude of the five inland places 


should closely approximate to those of the maritime. 
As the result of observations extending over the decade 
from 1880-89, he concluded that, far as regards our 
cowfort and most probably also our hea th, our mari 
time climate ison the whole superior to our inland 
being warmer, owing (it is 


sO 


climate, 


he electro- | 
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and very interesting direct proof of Volta’s contact tensity is distributed through each couducter inverse-| the days are no hotter. the extremes of temperature 


being much leas, the air rather less humid, the sky les 
cloudy, and the rainfall less. 

Prof. Ramsay read a paper on the adiabstic curv « 
i for ether, gas and fiquid, at high temperatures. The 
method adopted in the experiments was an ingenious 
one, and consisted io determining the velocity of sound 
in the vapor by Kandt's dust figures, from observation 
of the wave length and the pitch of the note emitted 
by the stroked tube containing the vapor. This pro 
cess gives the ratfo of adiabatic and isothermal elas 
ticity from which the forwer elasticity can be calculated 
as the latter is known 

Prof. Ostwald read an interesting paper on the action 
of semi-permeable membranes in electrolysis, in which 
he gave an account of experiments upon the passage 
of an electric current through utions In series sepa 
rated by semi-permeable membranes, and pointed out 
the importance of such phenowena to physiology. He 
explained that a semi-permeable membrane would 
allow ious of one kind to pass through, but jons 
of auther Kind, and thus act as though it were a metal- 
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lic e@.ectrode 

Prof. ©. Piazzi Smyth sent a paper on photographs of 
the invisible in soiar spectroscopy Iwo photographs 
were shown, each weasuring 40 inches long by 20 inches 
high. Thev represent in reality only very small por- 
tious of the faint ultra-violet of the solarspeectrum, but 
on a whol “ale of ST feet long from ii to violet, and 
are loca quite outside the spectral limit of varia 
bility to the human eye, with the grat bg spectroscope 
‘ cerned, whether ander summer or wiuter sun 


Profs. Racker and Thorpe contributed a paper on 
regional magnetic distarbances in the United Kingdom, 
and this was followed by a paper upon similar disturb 
anees In France Prof. Mascart A point of great 
interest in connection with these papers Was the con 
tinuous nature of the disturbances extending from the 
one country across the channel to the other 

Prof. Lodge, in a paper trostatie forees be- 
tween conductors, gave an account of an investigation 
into the forees bet ween electric resonators as examined 
experimentally by Bovs, and therefrom branched out 
the 


bY 


on e.ec 


into several allied subjeets connected with le- 
chanical forces of eleetric pulses and Waves 

Prof. Fitzgerald communicated several papers on 
mathematical physies to the section One of these 
bore what would bave been an attractive title, “* An 








. had it not been for a paren- 
thetical addition, viz Hertz’s Solution of Max 
wel Equations)” It may be remarked that J has 
nothing to do with Joule or his equivalent, and that 
the episode referred to was not of the popular anec- 
dotal type 

Mr. W. Barlow, ina paper on atom grouping in erys- 
tals, called attention to some very interesting proper- 
ties of the simpler kind of symmetrical grouping of 
points, and pointed out an easy and effectual method 
of studying them by using a model consisting of equi- 
distant parallel planes of homogeneously distributed 
potuts represented by beads. 

Mr. W. H. Preece read a paper on 
steel used for permanent magnets. 
for the experiments were obtained from all the leading 
fi and after magnetization were tested by a mag 
netometric method. The marked superiority of the 
Marchal magnets over those made of Euglish steel is 
due either to the quality of the steel or to the mode 
of tewpering—most probably the latter. 

Prof 8S. P.Thowpson read a paper on the use of fluor 
spar in optical instruments, in which he referred to the 
existing uses of fluorspar for « Xperiments on radiant 
beat, and in the “apo-chrowatie ” microscope lenses of 
Zeiss. The latter application derives its importance 
from the extremely low disperson relatively to the mean 
refractive power of the material. To these applications 
the author now added that of the construction of spec- 
Proscopic direct vision prisms, and he deseribed two 
prisms, both constructed for him by Mr.C. D. Abrens— 
one consisting of a fluor prism cemented between two 
flint glass prisms and the second consisting of one Ice- 
land spar prism cemented between two fluor prisms, 
The former was considerably shorter than the ordi- 
nary direct vision prism of equal power, the latter had 
the property of polarizing the light as well as dispers- 
ing it, and presented the novel feature of a true pola- 
rispectroscope. 

Mr. F. 'T. Trouton read a paper advocating the intro- 
duction of a coefficient of abrasion au absolute 
measure of hardness 

Mr. F. H. Varley exhibited and explained the action 
of a new direct reading photometer—an ingenious and 
compact instrament, in which intermittent illumina 
tion is employed for equalizing the intensity of illumi- 
nation from two sources of light.— Nature. 
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H. CILLEY. 


WriniamM H. CIuLeyY was the ablest man I ever 
knew, and his career was very remarkable. He could 
run and repair, perhaps build, a locomotive at the age 
of seventeen. He could construct and manage gas 
works attwenty. He had served an apprenticeship in 
hydraulic and quartz mining, and was a wine owner at 
twenty-two. Having lost his money, through others, 
and being left almost penniless in Chili when twenty- 
three years of age, he took a position as section hand 
ona railroad, and withiu a couple of years had risen 
through intermediate grades to the position of super- 
intendent of construction, and then of contractor for 
building Andean railroads, had achieved a brilliant 
reputation for managing men and conducting diffealt 
engineering Operations, and had made a fortune. 

When he was twenty-srx the Chilian government, 
then at war with Spain. intrusted Lim with the mission 
of buving in the United States ammunition and heavy 
guns for the forts at Valparaiso. The arms were to be 
paid for only on delivery in South America, and the 
risk was great. The United States government was 
faithful to the obligations of a neutral power, and the 
Spanish agents were forewarned and vigilant. The re- 
markable financial and diplomatic abilities of the 
young man enabled him to perform this difficult and 
delicate mission with suecess. 

Limitations of space forbid giving an account of 
many noteworthy achievements of Mr. Cilley ; but his 
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most impor-| building of the Oroya Railroad and his management 


tant to observe) to the nights not being so cold, while of it for years amid ail the dark times of Peru, and his 
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preservation of the greatest plans of Meiggs from total 
annihilation, certainiv merit mention. 

When the abstacles encountered in the construction 
of the Orova Ratiroad above San Bartolome became so 
great that the abiest engineers pronounced further 
construction impossible, Mr. Meiges, who had staked 
his reputation on the building of this road, ealled Mr 


Cilley to his assistance and gave him fall eoutrol. The 
position Was one requiring the very highest order of 
r aie? r 

The road follows the cahon of the Rimae River, a 
narrow tortuous detile hemmed toa by mountains whose 
summits tower t sands of feet above the stream 
The precipitous cliffs oceasionally rise vertically from 
t waters eige f 1122 heights, making it Impossible 
to trace it the line on the surface Everywhere the 
laving it of the line was extremely diffieult, often ne 
Cessila “ the construction of a trail before any work 
con e commenced or even a point given for com 
mencing work. At places the ground was unstable 
lable in the wet season to slide in hage avalanches, as 
at Mate ana, where once the mountain side slipped 
into the x ming the river in such a way as to 
th ate t ne of Lima It Was Necessary al 





wavs to locate fiffeen or twenty miles ahead of con 


struction lest some new obstacle should be encountered 
which w idl u ia bew iocation commencing many 
miles back. Frequently, either to gain greater lengti 
ler tt Vee tuaximum grade allowed) or 
t sVoul trea t us ground, the line Was run up iate 
rit vines t i up the sides of the canon 
Just above Chicla there is a spot where a line drawn 
across the narrow canon would eat the roadbed five 
times. Not far be ow this spot the expedient of tun 
he v to the selid mountain merely to gain grade 
Was resorted to—an expedient afterward more fully de- | 
velo 1 the “spiral” tunnels of the Swiss St. Got-| 
hard Ra ad 
Phe region through which the road runs is barren, | 


treeless, and destitute of all supplies. Every stick of 
f iron, powder. coal, tools, pro 
vis s, and grain had to be broaght from foreign 
countries and then transported on the backs of im 
ported animals over miles of dizzy trails built for the 


timber. everv pound o 


purpose Even the labor had to be brought from 
abroad, principaliv from Chili, Bolivia, and China 
Many of the workmen were of the roughest class, ad 
d ito liquor and gambling, armed with Knife or re 
volver, and ever ready to fight It took a strong and 
fearless man to eontrol these when excited Bat Mr 
‘ ev was a natural leader of men, and the laborers 
soon jearned to respect, love, and fear him. Among 
Cc ian roughs he was known as “ e/ diablo flaceo "— 
the thin de 

An additional obstacle was the terrible Verruga-~ 


fever, which made dire inrvads into the ranks of the 
laborers, and was so dreaded that at times it was dif 
eult to get the engineers and men to continue on the 


these things rendered the building of this road a 
feat unequaled in the whole history of railroad con 
struction. In comparison with it the great engineering 
achievements in Europe or the United States seem only 

t these more fortunate countries ade- 





lig a-ks, 5 ein 
uate su : material and ample machine shops 
ire close at hand, and a mistake which on the Orova 





volve months of delav and huge costs can be 
easily remedied. An adequate description of this work 
Some vears ago | began to col 
leet the material for such a work. but abandoned the 
idea on learning that Mr. M Van Broeklin proposed to 
write a memoir the subjeet. I hope that this em 

nent engineer, who re ~l such valuable services on 
nh make publie the full details of this 


s vet to be published 





grand un "TAK 4 

I genius of Mr. Cilley was fally equal to the task 
imposed « him by Mr. Meiggs, and before long the 
impossible” was an accouplished fact. The road was 


graded and the tunnels were all pierced as far as the 
terminus (Orova) when the Peruvian government de 
clared itself unable to pay for what had already been 
i l ntinto bankruptey, suspending further 
operations [he rails had been laid onlv about eighty 
he great engineering problems had been 
successfully solved. So excellent was the work on the 
eoupleted sections that, although the line for fifty 
miles is a coustant suecession of curves, switchbacks, 
tunnels, and bridges, has an average grade of 344 per 
eeut. and passes over very dangerous ground, no seri- 
ous accident occurred during eighteen years of opera 
tion ander Mr. Cillev’s management | 
Henry Meizgs, on his deathbed, called for Mr. Cilley 
and charged him with the completion of his greatest 
work, the falfillment of his dearest ambition. This was 
the finishing of the Oroya Railroad and its main 
branch, and the development of the Cerro de Pasco 
mines. Mr. Cilley at onee began operations. He de 
vised an exeelient plan for working the mines, formed 
a company, raised a large working capital, and built 
and brought to Peru a complete §0-stamp will, which 
has been described in the Engineering and Mining 
Journal So perfect was the scheme. so well worked 
out inall its details, that it is my sineere belief that it 
would have been a brilliant saecess had it been carried 
out under the management of Mr. Cilley, who possessed 
he respect and coufidence of the Peruvians to a won- 
derful degree. 
Certain powerful and unscrupulous men in Lima 
were so well convineed of the value of this project 
that they undertook to ** freeze out” the mass of stock- 
holders and get the whole affair in their own hands 
Taking advantage of Mr. Cilley’s absence in the United 
States, they robbed the company of $300,000, ander 
pretense of aloan to the bankrupt gowernment. Then 
eame the war with Chili and the civil war, and until} 
1866 all peaceful enterprises were of necessity aban- 
doned. That the Oroya road was not destroyed during 
these troublous times, when the breaking of the line 
often would have been of immense advantage to one 
side or the other, and was repeatedly threatened, is 
proof of the great diplomatic ability of Mr. Cilley, who, 
by his firmness and tact, saved the road and preserved 
other important interests intrusted to his care. He 
eommanded the admiration and respect both of the| 
Chilians, who had not forgotten the important services | 
previously readered to their country, and of each fac- 
tion of the Peruvians, to whose aid he had often come 
when they were in distress. For when all others shrank | 
from the perilous and perhaps thankless job, he had 
accepted the call of the government to hold the posi- 





tiles, but al 


tion of general superintendent of all the Peruvian rail- 
roads during the war, and had performed many a dar- 
ing and usefal exploit, repeatedly risking his life for 
others, and never asking any reward. Surely no man 
of late vears has done wore for Peru than this foreigner, 
to whom came all sorts of men for aid, comfort, and 
advice, and never in vain, 


\s soon as peace was established Mr. Cilley formed | 


new plans for developing the country A tew mining 
scheme was devised adapted to the changed conditions 
as well asa most extensive plan for completing the rail 
roads, opening new districts, and re-establishing the 
financial credit of Pera. His aid was most important 
in forming and carrying through the ** Grace contract,” 
so called from the principal negotiator, Mr. M. P. Grace, 
aud bis advice was sought by both parties. The Pera- 
Vian executive recognized the value to Pera of this 
proposition, and favored it; but Chili also saw its im- 
portance and opposed it, and for two years the Peru 
Vian congress put off its legal ratification. Before the 
final agreement was reached Mr. Cilley bad died. His 
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tremendous exertions during so many years and amid 
so many diffienities had been too great, and on Sep 
tember 10, IS89. he passed away. 

His courageous devotion to duty, his intense loyalty, 
his generosity an leomplete effacement of self for the 
sake of others, his keen sense of justice and chivalrous 
nutegrity merited and received the reverential love of 
hisiwmany friends. The proofs of his genius in railroad 
building, to quote one who closely watched his career, 
are hewn in letters of granite in the rngged defiles and 
on the lofty slopes of the Cordillera, where, at a height 

f 15,600 feet, the highest tunnel in the world, nearly 
4.000 feet in length, pierces the summit. Although his 
remarkable ability is Known and appreciated in Chili 
ind Peru, and in the highest engineering circles of 
England and the United States, yet, owing to his in- 
vincitble repugouance to ere newspaper notoriety, his 
invariable custom of giving to those associated with 
him even more than their due share of credit, and more 
especially on account of the darkness in the land where 
he last worked, his countrymen have generall» had op 
portunity to learn but little of his heroic character and 
deeds. 

At his death Lima draped herself in mourning, flags 
drooped at halfmast, and private and public offices 
were closed The president of the republic, repre- 
sented by his aide-de camp, the president of the sen- 
ite, and the seeretary of the treasury were among the 
pall bearers. Thousands of mourners followed the 
coffin, which was guarded by a troop of cavalry in re- 
presentation of the army, and at the tomb Peru ex- 


pressed her grief and gratitude through the lips of her 
wost eloquent statesmen. A. D. Hopes, Jr. 
October, 1890. 


ECONOMY OF STEAM HEATING OF 
PASSENGER CARS. 


Warat follows is an abstract of a paper lately read at 
Horton, Kan., before a meeting of trainmen of the 
Rock Island and connecting lines, by Mr. J. H. Sewall, 
General Mavager of the Cousolidated Car Heating Com- 
pany : 

The subject of steam heating for passenger cars was 
entertained at an earlier date than is generaRy suppos- 
ed, as patents were granted more than twenty years ago 
to different parties for this purpose. Their devices 
were tried with more or less success, but the perfection 
of them had not been enough to elicit favorable ap 
proval by the railroad companies until the winter of 
IS82-838, The benefits of steam heating as compared 
with fire heating are: Safety in case of wreck, economy 
| of fuel, and comfort. 

Regarding safety in case of wreck, I need not call 
your attention to the cases where the car stove has not 
}only destroyed valuable property, but has also burned 

people alive with as relentless a spirit as did our mis- 
guided forefathers burn the so-called witches at Salem. 

I think you will agree with me that the most 
striking example of the benefits of steam heat im this 
| respect was on this very railroad, or rather that por- 
ition of the Denver & Rio Grande over which this road 
l runs its trains between Colorado Springs and Denver, 
Learly in November, 1888, when one of the first steam- 
heated trains the Rock Island ever ran went into col- 
jlision with a Denver & Rio Grande train heated by fire. 
i The result, you will remember, was the burning of 
lmore or less of the D. & R. G. train, while the Rock 
| Island train was iu no way injured by fire. 
The economy of fuel is governed by the cost of coal, 
j} which differs greatly in different localities. On this 
| division of your road the cost of hard coa!, as burned 
|in the stoves and heaters in cars, is about 200 per cent. 
more than the cost of soft coal that is consumed on the 
locomotive. The amount of condensation indicates the 
amount of fuel used. It has been demonstrated by 
| test that a steam-heated car will condense about 65 Ib. 
of water per hour. And if 1 lb. of soft coal will evap- 
}orate 5 lb. of water, it is evident that 13 1b. of soft coal 
have been expended per car perhour. Assaming that 
soft coal costs you here, on the tender, $2 per ton, 
then the 13 lb. would cost 1°3 cents for one car for one 
| hour, and for 24 hours 81°2 cents. And as cars equipped 
with any hot waterdevice, in which the water is heated 
by fire, require that fire should be kept in the cars for 
a day of 24 hours, if cars are in service, in order to pre 
vent freezing, itis no more than fair to make a compari 
son between fire and steam for a day of 24 hours. We 
have assumed that the coal burned on the locomotive 
costs $2 per ton. 

The bard coal burned in the stoves and heaters costs 
the Chieago, Rock Island & Pacitie, at Colorado 
Springs, 104 per cent. more, and at Kansas City 211 per 
cent. more than soft coal; and as difference in price is 
all we want to make the comparison, we will, in this 
ratio, assume that the coal burned in the cars costs, at 
Colorado Springs, $4.08, and at Kansas City $6.22 per 
ton. In eoter to make a correct estimate of saving at 
these two points we will take the result of the tests 
made by the C., B. & Q. as to the amount of hard coal 
required to heat a car fora day of 24 hours with stoves 
This was found to be 200 lb. of anthracite. At Colora- 
do Springs hard coal costs, we assume, $4.08 per ton, 
or 40 8 cents for 200 lb. for one car one day, as against 
31°2 cents per car per day when heated by steam. This 
small saving is attributable to the fact that your hard 
coal is mined in the vicinity of Colorado Springs, and 
is remarkably cheap, while the soft coal being mined 
in the East is much higher relatively in price. But at 
Kansas City there isa saving of 31 cents per car per 
day, as hard coal at that point costs, we assume, $6 22 
| per ton, or 62°2 cents for 200 Ib., as against 31°2 cents 
for soft coal burned on the locomotive at $2 per ton, 

In this relation it may be well to refer to a paper 
read before the Western Railway Clab during the 
month of March, 1887. by William Forsyth, of the Cin- 
cinnati, Burlington & Quincy, an extract from which 
was published in the HKailroad Gazette of March 18, 
1887 

* The expense which some of the recent accidents 
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have caused the companies in loss of property alone 
has amounted to $20,000 or $30,000, without paying the 
damage for loss of life, and the whole sum lost in any 
one of these accidents would no doubt be safficient to 
equip almost apy road with a complete system of steam 
heating by the continnous method, even at the high 
prices now charged for it Continuous heating is real 
ly an economical system asa matter of economy of 
fuel . « There are very little data to show how 
much the stoves or heaters require. I have endeavor 
ed to geta figure for the continuous system, and I 
have some figures obtained by our own experiments 
last year with the different forms of hot water and 
steam heaters from tests we made on our own road 
. I found as the result of extended tests that the 
Searle, Baker and Westinghouse heaters use on an ave- 
rage about 200 lb. of anthracite coal per car per day 
some of them use even more than that. . On 
our Chicago division we have about five trains a day 
which average 10 cars each, and a number of other 
trains, which wake the equivalent of 15 10-car trains 


perday I found the entire amount of anthracite coal 
used during a winter of 150 days would be 2.250 tons, 


at $6 a ton would cost $13,500. That is an item, then, 
for the stoves 

“To get the amount of fuel required by the continu 
ous heatiog method, I take as an average condensation 
for cold weather 30 lb. of water per car per hour 

There is no doubt that Mr. Forsyth’s estimate was 
low, by tests that have been made by the company 
which I represent. We find that an average of 65 Ib 
per car per hour is right. This average is based on an 
average tewperature and an average pressure with one 
square foot of heating surface to 25 cubie feet space in 
the car to be heated. Mr. Forsyth further says 

* On a basis of 50 lb. per car per hour, with our poor 
Iowa and Illinois coal it will require 10 Ib. of voal 
burned in the locomotive to heat each ear; for a train 
of 10 cars it would require 100 lb. of coal. For the U5 
10-car trains per day of 150 days, as before, it would 
give 1,125 tons each at say $2 a ton, which would 
amount to $2,250. Deduct this from the expense of 
$13,500 arrived at in the cost of the stoves, and we have 
a saving Of $11,250 in fuel in one winter on one di 
Vision, 

* To burn this additional amount of coal, 100 pounds 
per hour, how much additional heating surface do we 
require? With our ordinary 18 sq. ft. grate engines we 
ean easily burn 100 |b. of coal per square foot of grate 
per hour, and I have kuown this figure on one road 
to be as high as 165 Ib., but calculating 100 Ib. per 
hour per square foot for grate, our additional 100 Ib 
of coal would simply require one additional square 
foot of grate surface, and if we take 50 sq. ft. of heat 
ing surface to One square foot of grate, and take a 2 
in. tube 11 ft. long as baving 6 sq. ft. of heating sur 
face, we would require about 8 additional tubes; 
that for heating a 10-car train we would require on a 
locomotive one additional square foot of grate surface 
and 50 sq. ft. of heating surface, which latter is repre 
sented by eight 2-in. tubes of the ordinary length.” 

Everything that was ever made does its work better 
if the proper care is bestowed upon it, and steam heat 
ing devices are no exception to the general rule. The 
points necessary to be observed in order to keep out of 
trouble are simple, but to obtain the very best results, 
the more brains put into the work the better. Frost 
must be prevented, and to this end all trainmen must 
work in harmony. The engineer should carry a uni 
form pressure in the train pipe, and should not shut 
off steam without giving the trainman an opportunity 
to drain the portion of the device ander bis charge 
And to insure the greatest economy in fuel, as well as 
to reduce the danger of frost, all pipes should be prop 
erly insulated that are exposed beneath or between 
the cars. 

This should be carefully looked after by the car in 
spector as Well as by those who equip the car, as many 
dollars may be wasted and much trouble caused by 
what way seem a small neglect. The trainmen should 
see that the drip and couplings are warw aud working 
right when stopping at stations, and never allow the 
temperature in the ears to be above 70 


so 
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cITyY 


A PROPOSED RAILROAD 
NEW YORK 


IN 1876, while looking over a map of New York City 
and its vicinity, it occurred to the writer of this article 
that Long Island and Staten Island were favorably 
situated to afford a very superior route for railroads to 
approach New York from the south and west, A fur- 
ther study of the subject satisfied him that it might 
at the same time be wade a connecting link between 
railroads coming in from the former points and those 
coming in from the east and north. 

The plan was to cross the Arthur Kill at some con- 
venient point, by a bridge from New Jersey to Staten 
Island, thence on Staten Island to the Narrows, thence 
by a tunnel under the Narrows and Bay Ridge to 
Long Island, thence through or around Brooklyn to the 
vicinity of Lawrence's Point, and thence by a tunnel 
under the East River to Westchester, where it could 
form a junction with the various railroads coming in 
from the east and north. The full line on the sketch 
map shows such a route. 

From all that the writer could learn of the charac- 
ter of the bottom of the Narrows, it did not appear to 
be such as to present very serious obstacles to driving 
atunnel through it, and he believed that a tunnel 
might be so constructed as to be permanent. He gave 
this part of the problem considerable study. 

A glance at the accompanying map will be an assist- 
anee in understanding the advantages of such a route, 
of which the following is a general description. It is 
not at all intended for an exact location. 

1. The great facility it would afford in reaching New 
York. The city of Brookiyn is now well supplied with 
a system of elevated railroads, terminating at various 
important points on the East River. Two or three 
substantial bridges could be built across this river for 
what one would cos: across the North River from 
Jersey City or Hoboken, and these bridges would have 
the decided advantage of distributing the traffic over 
& proportionately greater number of convenient points 
in New York City, while the railroads from the north 
and east would continue to enter the city by their 
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| ance would be given to the solution of the rapid | or final welding process, The 


transit problem in New York. 

2. It would place Long Island and Staten Island on 
a through live of railroad, a very important considera 
tion, when it is remembered that the large and rapidly 
growing city of Brooklyn is completely isolated from 
the mainland. These islands would also have their 
value as suburbs greativy enhanced 

Branch tracks extending along the shores of the 
Bay and the Brooklyn shore of the East River would 
be of decided benefit as terminal facilities 

3%. The advantages that such a railroad would afford 
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dovetail groove for the 
soft metal rotating band is then cut and the welding 
burs ground off, leaving the shrapne! ready for use 

This process reduces the cost of the shells to an ex 
trewe minimum in comparison to that of the moulded 
steel or armor-piercing shells, and the process having 
now been successfully applied to the larger makes, can 
easily be adapted to those of the smaller shelis and 
cartridges. 


| 


ELECTROLYTIC PRODUCTION OF PURE 


IRON. 


in receiving and shipping goods might soon cause the | 


erection of large storage warehouses around the out- | 


skirts of Brooklyn, where heavy goods could be receiv 


A PROCESS for the direet conversion of pig iron into 
wrought or ductile iron, without decarbonization by 


ed and repacked for shipment direetly by rail instead | heat, has been invented and worked out into practical 
of bringing them to New York and carting them about | shape by Dr. Stephen H. Emwens, of Emmens, Pa..the 
the streets by horse power, thus saving a large per-| inventor of the powerful explosive which bears bis name 


centage in the cost of handling and preventing the 


present crowded condition of the streets frow becom. | 


ing much worse 
Finally. No more direct route connecting New Eng 
land with the South, West, and the coal regions can 
be found than by the line above deseribed., 
\ bridge has already been built across the Arthur 
Kill and a railroad on Staten Island. These are not 
shown on the map. A movement is now on foot 





ALL-RAIL CONNECTION 


(The heavy line shows the proposed route across Staten Island and Long Island 


} PROPOSED 


That the improvement will end there 
-L. L. Buck, in Railroad 


Long Island. 
is not at all probable 
Gazette. 


ELECTRO-WELDED PROJECTILES. 


IN a paper read before the Society of Arts, Boston, 
Mass., Lieut. W. M. Wood described a new method of 
constructing wrought ‘steel projectiles, and exhibited 
samples of the new constructions. 

The new shell is formed of three mating portions, 
which, after preparation, are welded together to form 
the whole, he head or point and the base piece are 
forged in dies to proper shape and finished, the fuse 
hole being cut and threaded in the base piece. The 
central portion is formed of solid-drawn steel piping, 
eut and turned to exact size and length. The three 
portions are then welded together by the electro-weld- 
ing process. At each of the welding lines a bur is left 
projecting outward and inward. The outside bur near 
the point is either ground off or turned to form a collar 
| enlargement of neat diameter with the bore of the gun, 
for the support of the forward portion of shell in an 
lexact central position. The bur at the rear end is 
| ground off and the dovetail groove for the soft metal 
rotating band is cut, leaving the projectile ready for 
the hardening process and use. 

In the construction of shrapnel a longer and more 
detailed process is necessary. The point and base are 
of compressed cast steel, and the central body is of 
solid-drawn steel tubing. The point is first welded to 
the tabing, next the flame tube from the fuse to the 
| powder chamber in the base is crimped in at the for- 
| ward end, and the surrounding space within the main 
| tubing filled with bullets or musket balls. Next, the 
front diaphragm of the powder chamber is crimped to 


to] 
tunnel the Narrows and extend the railroad on to! 





FROM NEW JERSEY 


}and is now most successfully going through the ordeal! 
of government testa. Wrought iron, so called, is to-day 
| most universally produced by the process of puddling 
cast or pig iron, the higher and costlier grades of pig 
being used, especially in the production of the finer 
brands, Known as ** Norway “ and “ Swedish” iron. The 
puddling process may be said to be simply the burning 
out of the coutained carbon by the ageney of heat and 
oxygen, vod successful poddling requires great skill 


and extremely hard labor, which must be paid for ae 
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TO NEW ENGLAND 


cordingly. The Emmens process, as to the actual con- 
version, requires no heat and no skilled labor, but for 
merchantable bar or sheet iron the product is simply 
heated and rolled or hammered. The process is hardly 
to be deseribed as a decarbonization of pig iron. To 
coin a word for the purpose, “deferication ” of pig 
metal would wore accurately describe what takes 
place. The process is electrical, and the pure iron is 
extracted from the crudest and most impure pig iron 
or pot metal with as much facility as from the best 
| charcoal pig. 
| Many attempts have been made to force iron into the 
| list of electrolyzable metals, but failure has marked all 
lefforts except in the electroplating of engravings or 
copper electrotypes with a coating of hard iron. The 
difficulty has been completely overcome by Dr. Em- 
mens, whose electrolyte and current treatment are 
such as to form a perfectly reguline and closely adhe 
rent cathode of iron of almost chemical purity, which 
then only needs washing. heating and rolling to pro- 
duce an article equal to the finest Swedish iron, being 
very soft and easily worked. The inventor claims to 
be able to make the iron from pig, and put it into 
merchantable shape ata less cost than the ordinary 
puddling process, and at the same time to further 
cheapen the cost by using the very lowest priced grades 
of pigiron. If this be true, and there seems to be no 
reason why it is not, the effect can hardly be safely 
predicted. Electricity as a commodity is now a very 
cheap article, and its production is as certain and uni- 
form as the laws of science can wake it. It is said that 
the residue of the anode, composed of graphite, silicon, 
sulphur, phosphorus, ete., from which the iron is, of 
course, absolutely freed, makes a valuable basis for 
mineral paint, and probably this is the case 
The metallurgist will at once realize the value of this 


present routes. By these means a very material assist-' the flame tube and the shell subjected to the second | process, if for no other reason than that it at once 
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makes avaiiehie for the production of iron immense | 

deposits of iron ore in various parts of the country 

which are now useless owing to the prohibitive quan. | 
tities of phosphorus and sulphur they contain. Such) 
ores are not available even for the Bessemer or open 
hearth process, which prodaces low steels containing a 
very small proportion of carbon Bat for the Emmens 
process these ores are practically as good as any. They 
ean be smelted, run toto slabs of proper size and shape, 
and the only effect of the impurities is upon the charac- 
ter of the anode residue. The cathode will in all cases 
be practically and almost chemically pure iron. Not 
only that, but when heated and rol or hammered, 
its quality is of the very highest grade. I!, as seems to 
be fairly within the truth, such iron can be produced 
from such pig at a cost below or even the same cost as 
an equal quality by the paddling and refining furnaces, 
the result must be necessarily important in the future 
development of the iron industry. 

The process is of interest also to the electrical frater- 
nity in point of utility. The forged product is said to 
be surpassing in its fitness for magnet cores for all pur- 
poses, on account of its great purity and the low resist- 
ance of a magnetic cirenit composed of it. This would 
seem to be true by comparison. The most impure cast 
iron has the least wagnetic permeability, and the co- 
efficient of the latter rises as the cast iron approaches 
the character of wrought iron. Swedish iron is the 
purest commercial iron we are acquainted with, and 
we all know its splendid magnet-waking properties 
when energized. The Emmens iron, being still purer, F 
ought to make a proportionately better electro-magnuet. | 
If it does, the electrical industries alone will create a | 
heavy demand for the new product. — Hlectrical | 
Revieve. 
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WE pass on to the researches of the distinguished 
physicist of Manchester, whose decease we have lately 
had to deplore, Mr. J. P. Joule, who, fired by the wor 
of Sturgeon, made most valuable contributions to the | 
Most of these were published either in Stur- 
geon’s * Annals of Electricity,” or in the * Proceedings 
of the Literary and Philosophical Society of Manches 
ter.” but their most accessible form is the republished 
volume issued five years ago by the Physical Society | 
of London 

In his earliest investigations he was endeavoring to | 
work out the details of an electric motor. The follow- 
ing is av extract from his own account (* Reprint of | 
Scientific Papers,” p. 7): 

“In the further prosecution of my inquiries, I took | 
six pieces of round bar iron of different diameters and 
lengths, also a hollow cylinder, 1-13th of an inch thick 
in the metal. These were bent in the U form, so that 
the shortest distance between the poles of each was 
half ap inch; each was then wound with 10 feet of 
covered copper wire, 140th of ap inch in diameter. | 
Their attractive powers under like currents for a 
straight steel magnet, 14g inch long, suspended hori- 
zontally to the beam of a balance, were, at the distance 
of balf an inch, as follows : 
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‘A steel magnet gave an attractive power of 2% 
grains, while its lifting power was not greater than 60 
ounces, 

‘The above results will not appear surprising if we 
consider, first, the resistance which ‘iron presents to 
the induction of magnetism, and, second, how very 
wuch the induction is exalted by the completion of the 
magnetic circuit. 

**Nothing can be more striking than the difference 
between the ratios of lifting to attractive power at a 
distance in the different magnets. While the steel 
magnet attracts with a force of 23 grains and lifts 60 
ounces, the electromagnet No. 3 attracts with a force 
of only 5:1 grains, but lifts as mach as 92 ounces. 

*To make a good electrowagnet for lifting purposes: 
ist. Its iron, if of considerable bulk, should be com- 
pound, of good quality, and well annealed. 2d. The 
bulk of the iron should bear a much greater ratio to 
its length than is generally theease. 3d. The poles 
should be ground quite true, and fit flatly and aceu- 
rately to the armature. 4th. The armature should 
be equal in thickness to the iron of the magnet 

‘In studying what form of electromagnet is best. 
for attraction from a distance, two things must be 
considered, viz., the length of the iron and its sectional 
area. 

** Now I have always found it disadvantageous to in- 
crease the length beyond what is needful for the wind- 
ing of the covered wire.” 

These results were announced in March, 1839. In 
May of the same year Jodle propounded a law of the| 
mutual attraction of two electromagnets, as follows : 

‘The attractive force of two electromagnets for one | 
another is directly proportional to the square of the) 
electric force to which the iron is exposed ; or if E de- 
note the electric current, W the length of wire, and M_ 
the magnetic attraction, M=E* W*.” The discrepan-| 
cies which he himself observed he rightly attribated 
to the iron becoming saturated magnetically. In 
March, 1840, he extended this same law to the lifting | 
power of the horseshoe electromagnet. 

In August, 1840, he wrote to the * Annals of Electri-| 
city,” on electromagnetic forces, dealing chiefly with 
sowe special electromagnets for traction. One of these 
possessed the form shown in Fig. 7. Both the magnet | 
and the iron keeper were furnished with eye-holes for 
the _purpose of suspension apd measurement of the 





+ Lectures delivered before the Society of Arte, London, 1890. From| + 
the Jonrnai of the Society, 


| transverse section was elliptical. 


in the same direction were published. 











the whole was turned into a cylinder 8 in. long, 3°4 
in exterior and 1 in. interior diameter. The larger piece 
was then covered with calico and wound with four 
copper wires covered with silk, each 23 ft. long and ¥ 
ofan inch io diameter—a quantity just sufficient to 
hide the exterior surface, ona to fill the interior opened 
* The above is designated No. 1; and the 
rest are numbered in the order of their description. 
‘I made No. 2 of a bar of half inch round iron 27 in. 
long. It was bent into an almost semicircular shape, 
and then covered with 7 ft. of insulated copper wire, 
¢y of an inch thick. The poles are half an inch 
asunder; and the wire completely fills the space be- 
tween them. 

“A third electromagnet was wade of a piece of 
iron 07 in. long, 037 in. broad, and 0°15 in. thick. 
Its edges were reduced to such an extent that the 
It was bent into 
a sewicircular shape, and wound with 19 in. of silked 


| copper wire, ,, of an inch in diameter. 


“To procure a still more extensive variety, I con- 
structed what might, from its extreme minuteness, be 
termed an elementary electromagnet. It is the smallest, 
I believe, ever made, consisting of a bit of iron wire 
of an inch long, and 1-25th of an inch in diameter. It 
was bent into the shape of asemicircle, and was wound 
with three turns of uninsulated copper wire, 1-40th of 
an inch in thickness.” 

With these magnets experiments were made with 
various strengths of currents, the tractive forees being 


| measured by an arrangement of levers. The results, 


briefly, are as follows : 

Electromagnet No. 1, the iron of which weighed 15 
pounds, required a weight of 2,090 pounds to detach 
the keeper. No. 2, the iron of which weighed 1,057 
grains, required 49 pounds to detach its armature. 
No. 3, the iron of which weighed 653 grains, supported 
a load of 12 pounds, or 1,286 times its own weight. No. 
4, the weight of which was only half a grain, carried 
in one instance 1,417 grains, or 2,834 times its own 
weight. 

‘It required much patience to work with an ar- 
| rangement so minute as this last, and it is probable 
| that I might ultimately have obtained a larger figure 
than the above, which, however, exhibits a power 
proportioned to its weight far greater than any on 
record, and is eleven times that of the celebrated steel 
magnet which belonged to Sir Isaac Newton. 

* It is well known that a steel magnet ought to have 
a wuch greater length than breadth or thickness, and 
Mr. Scoresby has found that when a large number of 
straight steel magnets are bundled together, the power 


|of each when separated and examined is greatly de- 
| teriorated. 


All this is easily understood, and finds its | 
cause in the attempt of each part of the system to in- 
duce upon the other part a contrary magnetism to its 
own. Still there is no reason why the principle should | 
in all cases be extended from the steel to the electro- 
magnet, since in the latter case a great and command- 
ing inductive power is brought into play to sustain 
what the former has to support by its own unassisted 
retentive property. All the preceding experiments 
support this position, and the following table gives 
proof of the obvious and necessary general conse- 
quence, the waximum power of the electromagnet is 
directly proportional to its least transverse sectional 
area. he second column of the table contains the 
least sectional area in square inches of the entire mag- 
netic circuit. The maximum power in pounds avoir- 
dupois is recorded in the third, and this, reduced to an 
inch square of sectional area, is given in the fourth 
column under the title of specific power. 

“The above examples are, I think, sufficient to prove 
the rule I haveadvanced. No. 1 was probably not fully 
saturated; otherwise I have no doubt that its power 
per square inch would have approached 300. Also the 
specific power of No. 4 is small, because of the difficulty 
of nathan a good experiment with it.’ 

These experiments were followed by some to ascer- 
tain the effect of the length of the iren of the magnet, 
which he considered, at least in those cases where the 
degree of magnetization is considerably below the point 
of saturation, to offer a decidedly proportional resist- 
ance to magnetization; a view the justice of which is 
now, after fifty years, amply confirmed. 

In November of the same year further experiments® 
A tube of iron, 
spirally made and welded, was prepared, planed down | 
as in the preceding case, and fitted to a similarly pre- | 
| pared armature. The hollow cylinder thus formed, | 
, Shown in Fig. 8, was 2 feet in length, its internal diame- 
ter was 1 42 inch, its internal being 05 inch. The least 

sectional area was 1044 square inches. The exciting | 
eoil consisted of a single copper rod, covered with 
tape, bent into a sort of S shape. This was later re- 

placed by a coil of twenty-one copper wires, each 1-25 


ip 
| inch in diameter and 23 feet long, bound together by 
| cotton tape. This magnet, excited by a battery of six- 


teen of Sturgeon’s cast iron cells, each one foot square 
and one and a half inch in interior width, arrang- 


'ed in a series of four, gave a lifting power of 3, 175 Ib. 





1 “ Serentifie Papers,” vol. i., p. 30. 


“ Scientific Papers.” p. 40, and “Annals of Electricity,” vol. 
. 170. 
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| force requisite to detach the keeper. Joule thus writes TABLE I 
— the experiments:' -_ alan aoe ate 
° now to describe my electrom ts, | 
whish constructed of very different sizes in order to ate ey ge 
develop any curious circumstance which might present Description. 2 £ Bs 3 4 
itself. A piece of cylindrical wrought iron, 8 inches =a | ge £5 
long, had a hole one inch in diameter bored the a = 
whole length of its axis; one side was planed until — ——_— = |-—__— 
the hole was exposed sufficiently to separate the thus No. 1 0 Y 
formed poles one-third of an inch. Another piece of No? “~-_ is i3 
iron, also 8 in. long, was then planed, and being secured | ¥¥ ¥® ¢lectromaguets) V0" 3 ros | i mr 
with its face in contact with the other pl surface, L No. 4... vw ome | 162 
Mr. J.C. Nesbit’s, Length round the) 
curve, 3 ft.; diameter of iron core, 384 
im,; sectional area, 57 in.: do. of ar- 5 128 317 
mature, 4°5 in.; weight of tron, about 
BO Ib, 
Professor Henry's Length round the ) 
sharp siges rounded of’) sew ™ | 0 | am 
: | 
Mr. Sturgeon's original. Length round) 
yt rr 1 ft.; diameter of the} 0°196 et) 255 
. in j 
Fie. 7.—JOULE’S ELECTROMAGNET. oe 








Joule’s work was well worthy of the master from 
whom he had learned his first lesson in electromagnet- 
ism. He showed his devotion not only by writing de- 
scriptions of them for Sturgeon’s ** Annals,” but by ex- 
hibiting two of his electromagnets at the Victoria 
Gallery of Practical Science, of which Sturgeon was 
director. Others, stimulated into activity by Joule’s 
example, proposed new forms, among them being two 
Manchester gentlemen, Mr. Radford and Mr. Richard 
Roberts, the latter being a well known engineer and 





Fie. 8.—JOULE’S CYLINDRICAL 
ELECTROMAGNET. 





inventor. Mr. Radford’s electromagnet consisted of a 
fiat iron disk with deep spiral grooves cut in its face, 
in which were laid the insulated copper wires. The 
armature consisted of a plain iron disk of similar size. 
This form is described in vol. iv. of Sturgeon’s 
* Annals.” Mr. Roberts’ form of electromagnet con- 
sisted of a rectangular iron block, baving straight 
parallel grooves cut across its face, as in Fig. 9. This 


© 

















Fie. 9.—ROBERTS’ ELECTROMAGNET. 


was described in vol. vi. of Sturgeon’s ** Aunals,” 





166. Its face was 65, in. square, and its thickness a 
in. It weighed, with the conducting wire, %5 lb.; Ba 
|the armature, of the same size and 13¢ in. thick, 
| weighed 23 lb. The load sustained by this magnet was 
no less than 2,950 lb. Roberts inferred that a magnet, 
if made of equal thickness, but 5 ft. square, would sus- 
tain 100 tons weight. Some cf Roberts’ apparatus is 
still preserved in the Museum of Peel Park, Man 
chester. 

On p. 431 of the same volume of the ‘‘ Annals,” Joule 
described yet another form of electromagnet, the form 
of which resembled in general Fig. 10; but which, in 





Fig. 10—JOULE’S ZIGZAG ELECTROMAGNET. 





actual fact, was built up of 24 separate flat pieces of 
iron bolted to acircular brass ring. The armature was 
\@ similar structure, but not wound with iron. The 
iron of the magnet weighed 7 lb.. and that of the ar- 
| mature 4°55 lb. The weight was 2,710 lb., when excited 
by 16 of Sturgeon’s cast iron cells. 

“In a subsequent paper on the calorific effects of 
| magneto-electricity published in 1843, Joule describ- 
ed another form of electromagnet of horseshoe shape, 
made from a piece of boiler plate. This was not in- 
| tended to give great lifting power, and was used as the 
| field magnet of a motor. In 1852, another powerful 
electromagnet of horseshoe forin, somewhat similar to 
the preceding, was constructed by Joule for experi- 
ment. He came to the conclusion’? that, owing to 

magnetic saturation setting in, it was improbable that 
any force of electric current could give a magnetic at- 


1“ Scientific Papers,”’ vol. 
xxili., p. 263, 1843. 

3 “ Scientific Papers,” vol. 
iii, p. 32, 








. p. 133; and “Phil, Mag.,” Ser. 3, vol. 
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traction vreater than 200 Ib. per square inch hat 
is, the wreatest weight which could be lifted by an elec 
tromaunet formed o s Dar ¢ iron one inpeh square 
bent intO a semicircular shape would not exceed 
400 |b 

With the researches of Jou may be sald to end the 
first stage of development The notion of the mag 
netic cirevit which bad thus guide J s work did 
pot commend teelf af that time to the professors of 
physical theories; and the practical tnen, the telegraph 
engineers, were for the thos part mitent to w K by 
porely ewupirieal methods Between the practical mat 
and the theoretica a0 there was, at leas nm this 
topic, awreat gut fixed Phe theore al tA ry 
ing as though magnetism consisted ilo a surface . 
tribution of polart and as though the laws of ele 
tromagnets wer hkhe those of atee burtie skid down 
rules pot applicable to the cases which i n pra 
tice, and which hindered rather than helped progress 
The practical man, flading no belp from theory, threw 
it on one side as mislead an selene. It is true tha 
a few workers made careful servations and forma 
lated into rules the results o elr toVestigations 
Among there, the principa vere R e R ® 
Muller. Dub. Von Kolke, and Du Moneel; bat the 
work was littl known bevond the pages of the s« 
entifie journals wherein their results were doseribe 
Some of these resuits w be examined in my later 
lectures, but they cannot be discussed to this histori 
cal restime, Which is aceording!\ sed 

i ne l 
MANUFACTURING SMORKE,.* 
By Ginko. BE. DAVIs 

Ir has been sugvested to me that it is not quite « 
what is intended to be meant by the title of our 
ture 

One querist bas humorously asked whether we in 
tend to treat of smoke tmanoufacturinog or manufactur 
ing smoke; but a little refleetion will convince any 
one that the subjeet will be practical unaltered 
whether we consider the attribute as adjective or 
participle. 

Totreat the word “ manufacturing is a participle 
would be like‘ ecarrving coals to Neweastle Every 
one knows how to manufacture smoke l peration 
is carried on too well nowadays to require deseription, 
and therefore it is well that we should e¢onsider the 
doubtful word as an adjective, and study the title in 
this light 

For purposes of discussion, smoke may be conve 
niently divided into two eatevories, mannufacturiog and 
domestic, when it will be found that each class requires 
treatment from ifsown special standpornt, and that the 
remedies proposed for the one w not deal satisfacto 
rily with the other This is then a very good reason 
for separating domestic smoke from that produced tn 
manufacturing processes 

In dealing with manufacturing smoke it w suffice 
to notice that produced from coal and coke : stoke ts 
of course capable of being produced from other sub 
stances, and especially from liquid fuel, but the em 


ployment of this combustible is by no means ceneral 
at present, so that “sufficient for the day is the evi 
thereof,” 

The combustion of coal asa theoretical study is no 
doubt very well understood in many quarters, but 
judging from the large number of senseless and ab 
surd patents that are taken out from time to time, there 
are evidences that the theoretical study of combustion 
is often sorely nevlected One would think that wheth 
er coal was cheap or dear, the userof it would endeay 





or to utilize the utmost amount of heat it is capable of 
giving out, but in practice we find this is not so, and 
in most coal-burning departwents the utmost waste 
and extravagance prevails 

Most coal users know fully well th the ordinary 
quality of steam-raising coal will theoretically evapo 
rate from 12 to 14 lb. of water per lb. of fuel reckon 
ed from 212 degrees Fahrenheit, vet it is very rare that 
one meets with an evaporative efficiency of more 


than 7 ib., even with boilers of good construction and 


setting 


It is also well known that in several exhibitions well 
known boilers, such ast rme t essrs. Gralloway, have 
evaporated as muchas LIS ib, of water from 212° F 
per Ib, of fuel, vet, when these same boilers are em 
ployed in ordinary practice, a wach smaller duty is ob 
tained It is our object this evening to show how this 
comes about, but first of all it is necessary to show 
how, in ordinary combustion, smoke is produced, its 
composition, and the deleterious nature of its coustitu 


ent or component parts 
Combustible 
rying temperatures, If lL take some petroleu! 
you will see that the mere application for an 
of a naked flame causes immediate ignition. 


and burn at very va 
spirit, 
instant 


substances iyvnite 





1. (Experiment on petroleum spirit 


If, however, we treat ordinary paraffin oil in the 
same way, the liquid will actually extinguish the flame 
of the taper, instead of taking fire, as in the case of the 
petroleum spirit 


2. (Experiment with paraffin oil.) 


If | now heat the paraffin oil, ignition takes place 
more easily; as you will see 


3. (Experiment by heating the oil.) 

We may next endeavor to ignite a wixture of these 
two liquids, when you will observe that the high in 
flammability of the one aids the apparent indifference 
of the other. 


4. (Experiment on mixed liquids.) 
You will also have observed, no doubt, that the par 
affin oil did not burn with such a smoky flame as the 
petroleum spirit, and it Lnow show vou the combustion 


bon, such as benzene 
coal, you will find 
is even more smoky than thatof the pe 


of a liquid containing more ear 
obtained from the dry d'stillatior 
that the flame 
troleuu spirit, 


(The combustion of benzene.) 


Solids generally, especially those of a semi-wineral 


hester Iwehuical Laboratory. Re- 
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nature, require considerably higher temperatures to 
start the mand this is easily demonstrated by 
the applic of heat to anthracite and graphite 

6 A\uthracite yuition 

é (erat te ignit I 

In the tnstances | hav slready shown you, viz., the 
muitior [ sey al j is, the pation of stinoKe can 
be readily avoided i proper rewuial uoof the air 
mUpeyt amd =the i” ua e of the te uperature of 

bustiot It would be ather difficulr without the 
‘ f exp sive AD IMrA . s wy i this i @& satis 
torv manner i >. Ft, unary coal was, if can be 
r | tei 
S (Bansen’s burner and Wauzer lamp 

it w thus be see ate mn with the most read 

y bustib substances, af ust tw ‘onditions are 
' sary ‘ it proiu m of sinoke “he 

. a te =u A proper a i- ent of the eombus 

oly anu rw tt ~fo maintain the 
flame te eratu mt is t is been cx 
eted 

Phes netructions ap ar very simple, but the car 
rvitog of the thie ary Se | * DV DO heats 
“ni an let uta prove ax at first sight appears 
We have pr to deal w thre mbustion of 

il, and that not of tl best qualit We wi 
try t ayy it rt 
| » (Lge " ml by Bunsen aud batswing. § 

ri firs ant ation jeat t mi results in the 
v it I it v at per cts eaving 
i behind t x mo t or what is yveneraliy 
termed eok his is what takes place when coal is 
tr ry t red ! t fire ‘ hor ‘ actory furnace 

r na . re-l t formir Duisat ns, so To 
s ik ‘ bus » proces. he etission of 
“ At t witt binencement of 

. pulse ' 

Roughly, bu juite near enough for all practical 
purposes 1 hird ft ‘ t nt parts of coa 
may be taken as being volatile un rthe application 
of a modera lege: f heat and two-thirds remain 
fixed and only burn and pass off as gaseous products 
with the air say V properly matntained 

Now it is well Known that whe ordinary faoel is 
harwed into a red of furnace, the lis Aion Process 
, ipies buta f mintites, but in that ininutes 
‘ third of the weight of the eoal charged in is driven 
ff. wh eair supply ist rably coustas in faet 
the larve eons V moe snddenlv generated by the 

; ation of the coal must certainly eheek the iu-flow 
ofairatat went whew tor s requ 1 

Moreover he gaseous | tion of ml requires con 

erably 1 r air ré Dlete istion per unit of 
weight tha loes ft fixe | ion An example will 
per ips stra ‘ if r more earty 

Ln rdinary 30 v7 La ishire boiler is usually 
thade fo urn a er mor than 40 tons of coal per 
week of 12 1 ips: this amounts to 600 Ib. per hour, 
riot persquare footol erate area per hour, reckon 
ibe OU square feet as the area of the grates 

Working under good practical conditions, 220 eubie 
feet of air w b n-umed per pound of coal, -o that 
every hour w see wht into the fire-places 690x 
yy) 5! Sow ibie fee of air, wl ~ 12.650 cubie feet 
every five minutes. Wew suppose now that the fire- 
man fires the furnaces every half hour, and that he 
loes what | have very offen seen done, viz., fire both 
furnaces of the boiler towet t lun this case 3 ewt. of 
coal will have to be thrown on each furnace half 
hour Of this three hundred weights, we have already 
seen that one-third is volat und quickly driven off as 

mbustible gas Itimav be stated as being accurate 
enough for all prac al purposes that this one-third 
will be evolved in five minutes, and that the residual 
tw hirds burn off the re ‘ining twenty-five. Ap 
proxima ¥, then, one hand: weight of the gaseous 

m is supplied with 12.650 eubie feet of air, and 
» hundred weights of fixed fuel with 68,250 cubic 
This calculated per pound of fuel is 113 cubie 





» and 22 cubic 





per pound for the gaseous 


r portion 
feet for the fixed 








I am now speaking of an ordinary boiler, fired by 
hand and looked after in the best manner. and pot 
overworked ; the evil becomes much intensified when 
more than 40 tons of coal per week is burned undera 
single boiler The gaseous portion of the fue requires 
far more alr per unit of welg than the fixed. vet in 
practice the reverse is actually obtained This weak 
point has been observed and partially corrected by 
seVvera Hnventors 

It is not my inter n this evening toaect as ap ad 
Vertising agent fort se enterprising men who have 
endeavored to solve the smoke problem. Most of 
them have been invited fo atten here this evening, 
and to exhibit models or drawings or appliances of any 
special kind they may have designed for lessening 
or preventing smoke, and no doubt they will be able 


to explain to you such speci much better 
than | ean do 

My desire 
possi hiy 
problem 
eapital 
change 

Returning now to our remarks upon air supply, the 
eXtra requirements of air at the period when coal 





| apparatus 


forth, in as clear a manner as! 
principles which underlie the 
producers may not spend their 
they endeavor to makea 


is to set 
ean, the broad 


ke 


when 


so that sm 


unprotitably 


is 


newly charged on tothe fires has long been catered for 
by many inventors Every one who has written or 
spoken on the smoke question has for many years 


quoted Mr. C. Wve Williams, and the Parkes split 
bridge. The air bridge has been adapted to many 
boilers, but after a few days’ use they are generally in 
efficient, having ip a short space of time become choked 
up with ashes and fluaedust. Moreover, in the hand-fired 
boiler the extra air only needed when the volatile 
products are being so rapidly evolved from the coal; 
at other times, excess of air is decidedly injurious. It 
may be urged that most these air bridges have 
dampers to open or close them ; this is granted, but 
all l have seen without exception were, when examin 
ed, so clogged with flue dust as to be immovable either 
one way or the other 

Appliances to admit air to the furnace for so many 
minutes after firing, self-c after that period, have 
beet nventors, and are at work in 
a few mills to my kaowledge, that is to say, they are 


is 
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oOslng 
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deVised by severa 
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1590, 





NovemBer 29, 


fitted to the furnace doors: more than this Il would not 
eare to vouch for 


rhe official report of the London Smoke Abatement 








Exhibition, of PSs ntains descriptions of several 
appliances devised to vive more air at the time im 
mediately alter firing Hollow bridges, hollow bars, 
supe fealting chambers, and baianced doors, ail pro 
vided to give more air 

What [ wish to point out now is that too mue ur 
may be given. In a well fired boiler, stoking bv band 
the excess oxvgen should not exceed 65 per cent. by 
volume in the products of combustiot wheu the 
sample of gas is taken over a long period, sav two 
hours, whereas in a boiler flue | once examined, the 
furnaces to which were fitted with split bridges and 
self closing louver doors, the excess oxygen amounted 
to 13°. per cent., showing a great loss of heat by the 
ehimney 

It needs specia lv to be observed that those in 
ventors who have labored to introduce eXeess air to 
the furnaces during the period immediately after fir 
ing were under normal and well defined conditions 
working in the right direetion 

Those conditions were hand firing and burning say 
13 ib of coal per square foot of grate surface per hour. 











But 40 tons of coal per week means 2 b. per square 
foot of grate surface per hour whie applied f an 
ordinary Larne asiiire sfeanm bover nd nowadavs a 
cou bustion of 36 lb. per square foot of grate surface 
per ouris OY Do heans Uncommon 

Phe tirst limit of coal consumption is very seidom 
exeeeded in the tests made it Smoke Abatement 
Exhibitions, and hence their usele-sness, A very in 
different stoker can prevent visible smoke when burn 
ing coal at the rate of 15 ib. per square foot ‘ yvrate 
surface per hour It beeomes much more diffieult at 
23 lb., while at 36 Ib. smoke prevention is almost im 
possible, even with the ald of all the legion of stoke 
prev nting APPIADCeS, SAVE Mecha sfoKers 

rhe method of testing coals at the Smoke Abate 
ment Exhibition, of 1888. will show us what the en 
gineer of that exhibition imagined to be the proper 
rate of combustion. On page 141 of that report the 
Welsh steam coals were burned at the rate of 8°68 Ib 
per square foot of grate area per hour; Nixon's navi 
gation coal, 11°82 Ib Northumberland steam eoal, 
16°73 Ib. and 20°87 Ib.; and artificial fuel, 11°26 tb 

Complete combustion can only take place when the 
combustion temperature is maintained. Anv influ ‘e 
which tends to lower the temperature, within certain 
imits, tends also to retard combustion lime is also 
t material element, so that when the firing is excessive 
the partiv burnt gases are burried ne he hot fire 
place and brought into contact with the 
cool boiler plates, thus causing smoke. I 
boiler, burning 23 lb. of eoal per squar 
surface per hour the furnaces have each 
pacity of 21 cubie feet, and as this quanrit 





sdmitted every second of time, the high pressure of 
the operation goes without saying 


But the air enters say ata temperature of 70° F.. and 
before it leaves the furnace. or thereabouts, has be 
come expanded to at least four times its original 


volume, so that not only has the temperature of 2000 





Fk’. to be attained in the fourth part of a second, but 
the space iu the furnace above the grate bars must be 
filled and emptied four times in each second I have 
never seen the problem put in this way before. and it 
will furnish all coal consumers with much food for re 
flection, and it will also serve to impress upon in- 
venutors the necessiftvof the time element, as ayvainst 
the admission of air only 

Having now shown the necessity of time and the 
Maintenance ¢ the ftetperature of ex mbustion as 
applied to hand firing, We may turn our attention to 
other means that have been designed to overcome 
some of the difficulties | have already pointed out. 

It will naturally have oceurred to you at this stage 


to inquire whether the distillation of the coal into one 


third gas and two thirds fixed coke could not be earried 
on simultaneously with the combustion of both of 
them in fixed and regular quantities, so as to avoid 


the pulsations already spoken of as stpoke pulsations, 
and to avoid also the irregularity of the air supply, so 
detrimental to perfect combustion 

This brings us to another stage of the inquiry 

If the coal necessary for any required degree of com 


bustion could be dusted on to the white hot fire ip a 
coutinuous stream, and in the exact ratio required for 
complete combnstion, everything would go well until 


the capacity of the furnace for complete combustion is 
overstepped. Many inventors have endeavored to ae- 
eowplish this, and many have sueceeded in produe- 
ing very good specimens of what are know nown as 
wechanical stokers, 


There is not time to go into the details of these 
appliances in the short space of an evening lecture, 
but, as I have already said, the makers of many of 


these things have been invited to be present to-night, 
so that no doubt they will be pleased to explain their 
contrivances to you. 

What I have set myself to do is to bring before you 
what are considered by many the strong and weak 


points of mechanical stoKers as applied in practice. 


The tirst remark must be a general one, and the 
good old engineering maxim that “‘no machine is 


stronger than its Weakest part ” bears upon it. 

Breakdowns have sounded the death Knell of many 
a mechanical stoker, and in many instances blame has 
been cast upon the principle of stocking mechanically, 
when it ought to have been thrown on the con- 
structive engineer But experience begets perfection, 
and the lessons of the past have not been disregarded 
by the inventor of to-day 

The many mechanical stokers are all of them 
eapable instruments in the hands of an ordinary tire 
man. They feed in the coal regularly, most of them 
break up and discharge the clinkers, and ail of them, 
when not worked beyond their capacity, a chim- 
ney absolutely free from visible smoke. 

If the foregoing statements be true, and it must be 
admitted they are, why is it that the mechanical 
stoker Is not universally adopted? There are several 
reasons—the first, that many steam users grudge the 
extra outlay on the boilers, is sadly too true. Second, 
many have been led to expect a large per cent. saving 
in £8. d.. which bas not perhaps been realized, and the 
knowledge of this has led their friends to hesitate in 


give 





adopting the invention, but, anyhow, the gain is to 
he public in having a less contaminated atmosphere 
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and fewer smoke-begrimed buildings to disgrace our 
public walks. 

I am of opinion that a well arranged mechanical 
stoker will always show a better utilization of heat 
units from the coal over even the most perfeet hand 
firing, but ceteris paribus the difference is not always 
sO appreciable as some inventors would have us be 
lieve. 

The greatest drawback, however, to mechanical 
stoking is the fluctuating requirements of the steam 
user. 

In mills merely running a steam engine, mechanical 
stokers will act admirably, but in the case of bleach 
works, paper mills, or chemical works and sach like 
establishments, where a small and regular supply is 
required for several hours together, and then suddenly 
and without warning the whole steam-raising power is 
brought into requisition, the mechanical stoker is not 
suited, unless it be specially arranged 

There is no insuperable difficulty in this, but it is a 
noteworthy fact that these little arrangements are 
often not thought of inside the works where they are 
required until suggested by an outsider. In one works 
in which all the boilers were so weil provided with 
mechanical stokers that one could not tel: whether 
factory was in operation or not by a mere iospection 
the chimney top, the steam required in large 
volumes intermittentiy brought down the pressure in 
the mains to pear 7 lb. per square inch, so that some 
plant in which I was interested was brought to a 
standstill 

Some of the workmen began at once to argue against 
the efficiency of mechanical stokers, not realizing the 
fact that the stokers were blameless. But this was 
soon put right by detaching a boiler from the set, for 
high pressure duty, which, of course, overcame the 
supposed evil. 

A well proportioned and carefully fired Lancashire 
boiler, whether manipulated by hand or by a me 
ehanical stoker, should allow of the transfer of not 
less than 80 per cent. of the theoretical heat of the 
coal to the water when an economizer is used in con- 
nection therewith. The heat lost by the chimney 
gases should not exceed 10 per cent., nor should the 
loss by unburned carbon in the ashes exceed 24g per 
cent. 

As I have many times publicly pointed out, the 
smoke difficulty lies in a nutshell. If the boilers are 
earefully band-fired and the coal is burned quietly, 
say ata rate not exceeding 12 Ib. per square foot of 
grate surface per hour, and with an air supply produce 
ed by a chimney draught equal to 220 cubie feet at 62° | 
F. per lb. of fuel, there will no visible smoke. As | 
we increase the quantity of coal per unit of time over| 
a given area, so we increase the density of the smoke} 
shade until, when all restraint is removed, swoke of | 
Stvgean blackness is constantly emitted 

The case I have already put before you, in which 
the steam pressure in the mains became reduced to 7 
lb.. is not a matter that could be allowed to happen in 
every works, and it is doubtfal whether it was an eco- 
nomical proceeding in the factory where it was wont 
to happen. It is, however, not an uncommon occur- 
ence, and is a fault that has been considered by the 
makers of pearly all the mechanical stokers, so that 
most of these appliances are now provided with inde- 
pendent firing doors, that when a sudden eall is made 
for a large volume of steam, that call may be met by 
extra hand firing. 

Here lies the secret of smoke production where there 
is a mechanical stoker. A boiler farnace already fir 
ed to its full capacity is perhaps suddenly made to 
burn three times as much fuel as when it was work- 
ing smokeless, and perhaps with the same supply of 
air by the chimney. But even suppose that an in- 
creased ratio of air be supplied, it would then mean 
that the furnace would have to be filled and emptied 
of its gaseous contents not less than twelve times in 
every second. 

If this extra firing is not done, what is the result ? 
Steam down, keirs idle, and the workmen affected en- 
gaged in those saintly exhortations so characteristic 
of the workmen of to-day. 

I would not have you to suppose that the me- 
chanical stoker is the only appliance devised to se- 
cure freedom from smoke. 

The mechanical stoker cannot properly be called a 
smoke consumer. It is simply an apparatus to feed 
the fuel into the furnace in a continuous and seien- 
tific manner, and to give easy access to the air supply, 
by breaking up the clinker, causing it to leave the 
fire bars. It allows of an almost perfect regulation 
of the air supply, so that much larger quantities of 
coal may be burred on a given grate area without | 
smoke being produced. 

There is a range of boilers working in Liverpool to- 
day fitted with a well Known mechanical stoker, each 
boiler burning 1,120 |b. of coal per hour without pro- 
ducing smoke 

Why, then, should visible smoke be allowed in our 
northern towns ? 

At this point some of our steam-using friends may 
be tempted to inquire respecting the merits of under- 
grate blowers. | 

Now it is a well known fact that less air is required 
for combustion per pound of fuel burned when the air 
is forced into the furnace than when the products of 
combustion are simply withdrawn by the chimney 
dranght, and it is possible that some dav steam users 
will settle down to the mechanical stoker, combined 
with an undergrate blower, as the orthodox method of 
steam raising 

In the Permanent Chemieal Exhibition you will see 
a drawing of a system of undergrate blowers of 
which I happen to know the details of a recent in-/| 
stallation. 

Up to the date of the change the boiler was fired 
with ordinary boiler slack at 12s. 6d. per ton, divided 
in quantity equal to, say, 45a tons, producing y 
volumes of steam. With the andergrate blowers y 
volumes of steam are now produced by the combustion 
of 44x tons of dross, costing 3s. per ton, and with the 
advantage of a smokeless chimney. | 

The earliest patent for steam raising, in which the | 
prevention of smoke was considered, was taken out by 
James Watt in the year 1785—just 105 years ago. 
Have we made any advance in the matter during these 
105 years? When | look round the neighborhood of 
all large manufacturing towns and see the clouds of | 
black smoke issuing from the chimneys, when | ob- 
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serve the smoke-begrimed buildings in our city streets, 
l am tempted to think that, if our forefathers were 
worse off than we are now, the ** good old times ” must 
have been rare old times indeed. 

We may now turn our attention to another system 
by weans of which coal may be burnt smokelessly, 
that is. by first converting it into gas 

All of you have heard, no doubt, of water gas. Well, 
no one would think of firing steam boilers with water 
gas, but what is called ** producer gas * may often be, 
and is, so employed. 

Producer gas is a by-product, so to speak, of water 
gas, but it is also produced as a substantive product in 
the Siemens, Dowson, or Wilson producers, It ts very 
easy to burn this gas without producing smoke, ars 


though some few have stated that there is a pecuniary 
advantave in using it, yet I believe that this is so 
only under special conditions, and under special 
circumstances. 

Producer gas must not be confounded, in any way, 
with coal gas as we ordinarily kuow it. The heating 
powers of the two are very different and must be duly 
considered. 

Onue pound of coal gas will give out 12,233 units of 
heat, while a pound of the best producer gas will give 
out but 1,000 units, 

To put it more plainly, 12 pounds of producer gas will 
not do more heating than one pound of coal gas, even 
when the producers and the combustion are well ma 
naged, while if they are badiy managed, gaseous fuel 
may become a Very expensive luxary indeed 

Producer vas is, bulk for bulk, nearly twice the 
weight of coal gas, so that 6.000 cubie feet of Dowson 
gas are only equal to 1,000 cubic feet of eoal gas, and 
if, as stated, Dowson gas can be made for fourpence 
per 1,000 cubie feet, this is equal to using coal gas at 
two shillings. 

The tests made at the Smoke Abatewent Exhibition 
of 1882 with this gas as compared with coal gas show 
a ratio of 417 to 10, but Lam inclined to the opinion 
that this is too favorable for general practice. 

The industrial application of gaseous fuel seems in 
clined to receive a fresh impetus through the introduc 
tion of Mr. Mond’s patented process, in which am 
monia is reeovered from the products of combustion, 


lor rather from the products of the gasification 


We may now turn our attention to the composition 
of the gaseous products of comwbastion, from ordinary 
coal aud coke 

The gases from the flues of a carefully fired Lan- 


and the sulphurous acid of the smoke averages, with | 
good coal, O'S grain per cubic foot 

This salphurous acid is an invisible gas, suffocating 
in its nature to animals, and most destructive to vege- 
tation. It diffuses into the atmosphere, dissolves in 
the rain, the dews and the wists; it oxidizes ints sul 
phurie acid or oil of vitriol, and does far wore damage 
in its new guise than in its old form; it permeates and 
rots our picture cords and window curtains, the sash | 
cords of oar windows, and the leather bindings of our} 
libraries, spreading destruction around with a very | 
lavish hand. 

The deleterious nature of the sulphurous acid con- 
tained in the products of combustion from ordinary | 
coal has not been sufficiently recognized by those re 
formers who have sought to ameliorate our atmospheric 
conditions. 

The sulphurie acid of eoal smoke is a far greater evil 
than that of the black or visible portion, yet it is the | 
black or visible portion that is usually attacked as be- 
ing the author of so much mischief. 


10. 


Many recent writers on the smoke question have en- 
deavored to prove that if smoke is totally suppressed | 
much injury will arise from the formation of carbonic | 
oxide; a very deadly gas 

This argument is totally without foundation; in fact, 
it is false in the extrewe, and in a well fired boiler to 
which sufficient air is carefully admitted, there is po 
carbonic oxide whatever to be found in the flue gases. 

Time is progressing—I think I have already said 
enough to show that, with proper weans, visible smoke | 
will in all cases be prevented. 

If steam users will persist in firing their boilers in-| 
termittently by hand, they must be satisfied with | 


eashire boiler, not overworked, may be stated as : 

Carbonic acid on6eke etanatateenecesccs’ BO } 
CORRS GN a oc naan oes <sacanbabeccens Be 
COR: 06 nn cwesss ee ne ee 
Nitrogen, sulphurous acid, etc............. 882 
100°0 

The amount of soot passing away by the chimney | 

averages about six grains in the 100 cubic feet of gases, | 

| 


(Influence of SO, on colors.) 


} 
} 
| 
| 


| burning only as much coal as will produce a smokeless 


chimney ; if they desire to press their boilers barder, I 


‘have already pointed out the remedy—the mechanical 


stoker | 

So far, I have only considered the smoke arising from 
steam production, but furnaces of wany other kiuds 
also produce smoke. 

It is not my intention this evening to enter upon 
such a vast and varied field. It will be better to leave 
this for a future lecture, but it may be as well to say 
that in all cases smoke can be avoided without expense 
if the producers of it will ouly put their shoulders to 
the wheel in the right way 

There is only one thing left to consider, and that is) 
the sulphurons acid of the smoke, so long neglected, | 

so baneful in its effects. How is it to be sup-| 
pressed ? 

Efforts have been made, however, to overcome the | 
nuisance and injury arising from the sulphurous ema- | 
nations from boiler smoke. } 

At the Manchester Smoke Abatewent Exhibition of | 
1882, Mr. Benjamin Goodfeliow, of Hyde, exhibited the 
model of a machine, then in operation at his works, 
washing the swoke from two of his boilers 

A drawing of this apparatus may be seen in the ex- 
hibition room. 

We asked Mr. Goodfellow if he would be good enough 
to lend us the model for the purposes of this lecture, 
but we learned from him that it had been, unfortanate- 
ly, broken up. We have learned from him, however, 
that when water was used in the apparatus alone, 
75 per ceut. to 80 per cent. of the sulphurous acid was 
removed, while when soda or lime was employed the 
whole of the sulphurous acid was absorbed. 
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jlubrieating oils with soap, by which is 
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Mr. Goodfellow says, most pertinently, “The chief 
advantage which this machine possesses is that it 
= the poisonous part of the smoke, which is 
act, 

I do pot know what has become of this machine, 
whether it is still in use at Hyde, or whether it has 
been consigned to the limbo of forgotten things. Per- 
haps if Mr. Goodfellow is here to-night he will be able 
to tell us. 

The Porion spray chamber is also a very good smoke 
washer. 

It has been designed by us as a smoke washer as 
early as 1877, and it answers this purpose admirably, 
far better than any ordinary condenser. 


LUBRICATING OILS. 
By A. C. J. CHARLIER. 


DURING the last few years great improvements have 
been introduced in the manufacture of lubricating 


toils 


Looking back some twenty years, we find that the 
users of lubricants could not be persuaded to use any- 
thing but castor or sperm oil, but gradually, from the 
researches and investigations made by specialists in 
this class of oils, compounds and carefully prepared 
mineral oils have been introduced which far surpass 
the old lubricants both in price and quality. In order 
to be able to determine the utility of the great number 
of these lubricants now in the market, and in order to 
determine the proper lubricant to choose for the 
different classes of work, it is ore than ever necessary 
for users to become acquainted with easy methods of 
analysis and examination, as well as to know the 
pature and general qualities of the oils of which the 
compounds generally consist. 

Before dealing with the oils used for lubrication, it 
is necessary to consider what constitutes an efficient 
lubricator. 

A good lubricating oil must have sufficient body to 
keep the surfaces between which it flows from coming 
into contact, hence the reason why high gravity oils 
are pow so much used on all classes of machinery, But 
at the same time everything depends on the class of 
work on which the oil is to be employed. If for light 
machinery, a very heavy oil would have a tendency to 
clog the bearings, thus impeding the speed, therefore 
for all ordinary machinery an oil ranging in gravity 
from O850 to OR90 should be ewployed, while for 
heavy wachinuery, oils ranging from 0900 to 0-980 
should be chosen. 

Another important feature is to obtain oils having 
the greatest amount of fluidity consistent with body. 
Many oils are selected because they are apparently of 
high gravity, but such in reality is not always the 
Case. 

The commonest paraffine burning oils can now be 
given an artificial gravity resembling castor oil, and 
yet immediately they become heated, even to a 
moderate temperature, they ran off the bearings like 
water. Many of the Russian mineral oils now on the 
market have a gravity of about 0930, are very bighly 
refined, and of a splendid color, and yet when heat is 
applied they instantly lose their gravity, become lim- 
pid, and are quite useless for the purpose for which 
they are required. But still it must be mentioned here 
en passant that these Russian oils are very useful in 
making up compounds with oils not affected by tem- 
perature, as they then supply body to an oil which, 
although an excellent robricant, could not be used for 
heavy machinery on account of its low gravity. 

Another point to be considered is to tind an oil with 
4 maximoam capacity for receiving and distributing 
heat, together with a freedom from tendency to gum 
or oxidize, Henee none of the drying oils should be 
used for lubricating purposes, and under this head 
users of lubricants must be warned against a process 
which has lateiy been discovered of adulterating 
sroduced a 
very fine sparkling oil of gravity h'gher than caster, 
but at the same time utterly useless for lubrication. 
Users of lubricating oils often lay far too much stress 
on the color of the oil, but with many methods now 
known of giving any oils, good or indifferent, any 
color, either ruby, golden or black, by the addition of 
the smallest percentage of the many aniline colors 
soluble in oils, the color should no ionger be taken as 
a test of quality, all that is required being that the oil 
should be bright and free from insoluble matter. It is 
essential that a lubricating oil should be neutral—that 
is, it should neither be acid nor aikaline. In the refin- 
ing of many kinds of oil, mineral acids and alkaline 
earths are used, and, especially in the cheaper oils, 
sufficient care is seldom exercised in washing them free 
from all traces of acid. And then, again, it is well 
known that manufacturers often leave a large portion 
of alkali in the oils, as this greatly helps to make up 
their gravity 

Having now dwelt on what are the requirements of 
a good lubricant, the next step will be to describe 
several ready tests by which the utility of the oils can 
be quickly determined. Not tests and analyses which 
can only be worked by competent chemists, but ready 
methods which can be employed by any ordinary user 
of machinery. With regard to the gravity, this is an 
essential step, and in order to find this, we have 
gravity bottles. Sprengel’s tubes, ete., all of which ne- 
cessitate the use of a balance. The simplest method 
is therefore to use an ordinary hydroweter. The 
oil is placed in a cylindrica! glass vessel, and the 
hydrometer floating in the oil warks immediately the 
gravity, taking water as 1,000, This method is very 
usefol, because the gravity of the oil can be determin- 
ed at any temperature, while by the more complicated 
methods it is very difficult to determine the gravity at 
any other temperature than that of the ordinary at- 
mosphere. But with the hydrometer the glass vessel 
ean be heated in a water bath, and the gravity taken 
by placing the hydrometer in the oil at any moment 
By this means it ean be seen if the sample retains its 
origina! gravity when heated. 

The “flashing point” of an oil is understood to mean 
the temperature at which the escaping vapor will 
momentarily iguite. The standard animal and vege- 
table lubricating oils, and all mineral oils of good body 


jand high gravity, decompose or vaporize only at tem- 
| peratures exceeding that of steam in ordinary engines, 
buat nevertheless wany of the lubricating oils now in 
t 


he warket are so worthless that it is very essential to 
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know a ready weans of ascertaining their flashivg 
worint 
Many 
Beraostein's 
more 
metal receptacte 
bath, with a 
vessel containing the ot! ta 
verture through which the vapor ascends 


\ be . 
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of 


very good forme testers is 
KRailey's« 
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for coutaminog the oil 
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closed, with 
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1 they 
sistings of a 
DY 
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\ stall gas jet is continually played over this aper 
ure, and instantly t vapor flames the temperature 
ix noted, this constituting the flashing point of the oi! 
Kut all these testers require very careful manipula 
tion, and the writer therefore sugyests & situple appa 
ratus. which can be worked very easily, and at thre 
same time wives very accurate results. A sinall class 
beaker is fitted into a larger one by means of a cork or 
ludia rabber band The former is to contain the oil 
the latter serves as a water bath The smaller beaker 
is closed at the top by means of a cork, through which 


is inserted a thermometer dipping well tate the oil 


and a small piece of glass tubing tapering to a point 
through which the vapor ascends The oil should be 
on exact level with the water in the outer Vese!, so 


that the satue pressure exists in both vessels, and whet 


an oil to be tested is supposed to have a flashing 
point above that of boiling water, an oil bath should 
be used in place of water Evervthing being ready 
the apparatus is stood on a sand bath, ander which is 
placed a spirit lamp. and gradually heated A lighted 
taper is applied continually to the aperture through 
which the vapor from the oil is ascending, and imme 


diately a small blue fame appears the temperature is 
noted, and the flashing point of the oil uoder examina 


tion thus determined. Any oil having a flashing point 


below 300 deg. Fah. should be at once discarded as 
useless 

Another very important test is the viseosity or 
fluidity of an oil, and here again we have some very 
elaborate apparatus recommended to us, but an er 
gipeer is in want of ready and quick tests, not such as 
would take bim perhaps a day to work out, but one 
that can be worked in a few minutes, and at the same 
time give him accurate results A very simple and 


general teat of fluidity is to dip blotting paper in the 


oil and hold it up to drain. Symmetrical drops in 
dieate good fluidity, a spreading tendency Viscosity 
Again, an ordinary glass tube having a diameter of 
half an inch, tapering to a point at one end, and 


will answer al! ordinary 


The oil to 


marked into divisions of 1 in., 
purposes for testing the viscosity of an oil 


he tested is placed in this tube up to a given mark 
and is then allowed to run out at the tapered end of 
the tube, and the time taken is noted This is eom 


pared with the time taken by standard oils previously 
ascertained ip the same tabe, and thus the viscosity of 


the oil can be determined. Sometimes it is necessary 
to take the viseosity at different temperatures, and in 
this case the glass tube can be fitted into an outer 


jacket containing water heated up to the required 
temperature. Lor all light wachinery running at high 
speed, low gravity oils having a low fluidity should 
be looked for, while for heavy machinery of all kinds 


high gravity oils, with a moderate fluidity, should be 
employed 

An oil evaporating more than 5 per cent. in twelve 
hours, at a temperature of 140 deg. Fah., is useless, as 


the evaporation creates a viscous residue, or leaves the 
bearings dry. To test for this, a weighed quantity of 


the oil should be placed in a porcelain dish and heat 
ed for the requisite time, then cooled and weighed 
and subtracted from the original quantity The 


difference in weights constitutes the loss by 
tion 

The best lubricating oil is that which has the great 
est adhesion to metallic surfaces, and the 
hesion in its own particles, and bearing this in mind 
there is no doubt but that mineral oils come first, 
sperm oil second, ueatsfoot oil third, and lard oil 
fourth. Hence the fluest mineral oils are best for light 
bearings and high and to give body to 
mineral oils fine sperm used, or when greater 
tenacity is required, lard and neatsfoot oils may replace 
sperm oil, and for the heaviest machinery mineral oils 


evapora 


least co 


velocities 


oil is 


rlone cannot be recommended, ou aecount of want of 
body and higher degree of inflammability 

At the present time, it is not so much a matter of 
quality which troubles the engineer, but it is the 
question of cost Lubricants answering ib every way 
what is required of them can be obtained, but their 
cost is far too high for the ordinary consumer, and it 
therefore necessitates producers to search for com 


ponnds which will give to cheap oils the same pro 
perties as sperm, lard, ete., and be able to sell them at 
about half the price 


Mineral oils are the cheapest lubricants Known and 


yet they are often discarded for one reason, because 
they do not possess the same body as many of the 
vegetable and animal oils, and hence require a larger 
quantity to be used to do the same work. But, if 
double the quantity of mineral oil is required to do 
the work done by other oils. the price of the 
former is only one quarter that of the latter. Hence 
the mineral oils are still by far the most profitable 


to be used 


Oleate or stearate of alupiina is vow greatly used for 
giving a body to light gravity mineral oils lt isa 
very cheap compound, and ean be added at a very 


sinall cost. The production of this ‘‘ metal soap,” as it 
is called, is well worthy of consideration, and can be 





well classed as a very successful issue to a lot of re 
search work recently done by several chemists iu en 
leavoring to produce cheap lubricants, The high 
class animal and vegetable oils in sueh high favor 
among ers for their labricating powers consist 
principally o ein and stearin. and these two sub 
stances, which give to these oils their high lubricating 
powers, can now be introduced into cheap mineral oils, 
thereby converting them into the finest lubricants at a 
eost far below that paid for castor, sperm, and sach 
ike oils. The oleic and stearic acid is obtained in the 
usual! way from any of theoils rich in olein and stearin 


snd is then precipitated with alum in the presence of 
enustic thus forming and stearate of 
alumina. A very small pereentage of this metal soap 
dissolved with warming in light gravity mineral oils 
will increase their gravity some 0 or @ deg , will great 
lv improve their lubricating properties, and after filter 
ing through flue copper gauze, will give them a bril 
liancy not surpassed by any of the fluest animal oils in 
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the market. and at the same time not increase their | 
cost of production more than 20s, per ton | 
Some wanufacturers ase bow a process of thickening | 
their oils with ordinary soft soap, but this adulteration 
cau be easily detected by adding glacial acetic acid and 
farming, wheu the soap will at once separate out. | 
The writer recently examined a very fine-looking sam 
ple of lubricating oil, resembling in appearance castor | 








oil, and found on estimation that as wach as 60 per ) 
cent. of soap had been introduced into the oil. Any} 
il found to contain such soap should be at once 


rejected. 

Lardine and blown rape oil are now also largely used 
for giving body to eating oils. The former con 
sists prineipaily of co which has been heated 
in the presence of a strong biast of air, somewhat simi- 

ar to the process employed for thickening linseed oil, 
while the latter consist« principally of eolza oil treated 
situilar manner Phe presence of these ** thick 
eners se they are termed io the trade, cannot be said 
to visibly deteriorate the lubricating powers of the oil 


iaor 


fttoun © 


with which they are wixed ; but they certainly do not 
improve it, and unfortanately they quickly become 
dail and cloudy, and in order to prevent this resin oil 
must be used in conjanetion with them. A small per 


centage, say | per cent., of resin oll does not deterio 
rate the lubricating properties of an oil, but one con 
tainiog above this percentage cannot be recommended 
f ubricating purp The presence of resin oi!) can 


ror 
letected in mineral oils by treating a small portion 
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of the sample with an alcoholic solation of caustic soda, ; 
heating on a water bath and evaporating nearly to dry 
Less, then add a large quantity of distilied water and 
boil for some time, when a milky liquid will be formed; 
now add wore water and warm, and notice the color 
of the oil that separates out. If clear, then mineral oil 
is only present, a brown color denoting the presence 
of resin oil. As a confirmatory test. draw off the 
aqueous liquid from beneath and make it acid with sul 
phuriec acid. If no precipitate, the oi] was all mineral, 
asa precipitate ecolleeting on warmwing in brown vis 
cous drops coufirms the presence of resin oil. But 
now, if instead of a milky liquid a semi-frosty mass is 
obtained after having added the distilled water to the 
evaporated solution, a fatty oil is evidently also pre 
sent with the mineral and resin oil. Add more water, 
when the mineral oil will float to the top if present. 
Now draw off the aqueous liquid and shake it ap with 
amylie alcoho If the alcohol separates in a brown 
layer, resin oi! is present. Again draw off the aqueous 
liquid, acidulate with hydrochlorie acid, and warm, 
when the separation of oleic acid, with its characteris 
tic odor of fat, will show the presence of a fatty oil, 
either lard, heatsfoot, or cotton oil 

For the lubrication of bearings of the largest size, on 
which, either from the weight of the shaft or fly-wheel, 
1 from the drag of belts or ropes or from the forma 
tion of the bearing, very great pressure per square inch 


has to be resisted, castor oil up to the present appears 
to have no equal; and, in order to keep such bearings 
cool, it is very essential that this oil should not be 


idulterated The adulterants to be looked for in cas 

tor are principally lard oil and colza, and they can be 
at once recognized by its density. The specific gravity 
of castor oil is 0960, lard oil, 0916; rape oil, 0912; 
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therefore if the wravilv is below 0055, This alone proves 
the presence of one of these oils. Again. another very 
characteristic test of castor oil is by the addition of 
zine chloride. If pure, it becomes yellow ; if lard oi) be 
present, it becomes milky ; and if colza be present, a 
green coloration is obtained 

Agaio, sperm oil is still very largely by 
leading cotton spinners, and the reason for thie is that 
it leaves no stain and does not thicken by age or frie 
tion. Here again, on account of the high price of this 


used the 


| oil, it is often adulterated, and generally with seal oil, 


eotton and wineral oils. These aduiterants can also 
be easily detected with zine chloride; if pure sperm 
oil, a milky soiation is obtained, and when adulterated 
with any of the above mentioned oils, a brown colora 
tion is obtained 

This article would not be complete without noticing 
the qualities of tallow asa lubricant, and there is no 
doubt but that, while in every case hydrocarbon oils 
are safer, and in the majority of cases are better and 
cheaper lubricants than tallow, even of the best qua 
lity, there are a number of cases in which engineers, 
although fully alive to the trouble and danger which 
are inseparably counected with the use of tallow, 
are coustrained to use it, baving failed to find any 
sufficient substitute. The great fault with tallow is 
that it corrodes metal, and often leaves a kind of de- 
posit, and, again, it almost always contains free acids, 
as inuch as twenty-tive per cent. of free fatty acid hav- 
ing been found in a sample of town tailow Large 


FOR RAISING POULTRY 


proportions of free acid are apt to be due to the tallow 

i | grease acids, or stearic 
acid from cotton seed oil. Tallow, again, frequently 
contains more or less water, infusible watters, and 
mineral impurities, and has been often purposely adul 
terated with starch, China clay, whiting, ete. For the 
detection of these mineral impurities, a small sample 
of the tallow should be dissolved in petroleum spirit, 
filtered, the residue washed with a little ether, and 
dried at a moderate temperature. Boil the residue in 
water and add iodine. A blue coloration is obtained 
proving the presence of starch ; again, any efferves 
cence of the residue on addition of hydrochloric aci:! 
proves the presence of whiting.— The Engineer, London 


ARTIUPICIAL INCUBATION. 

THE raising of poultry, according to the ascending 
march of general progress, no longer resembles what it 
formerly was. The poultry yard was the natural ac 
cessory of the farm ; the ben sat upon her eggs in some 
out of the way corner, led her chicks to the neighbor 


ling fleld and brought them back to the farm again in 


the evening. 

Now we practice aciculture—a rational, scientific 
method of poultry raising in harmony with intensive 
eulture and with modern industry 

In the country aviculture has become a genuine in 
dustry, which ts as important and lucrative as the 
manufacture of food products or furniture. 

Capital is raised for the establishment of this indus 
try just as one founds a spinning mill, and the enter 
prise is carried on upon scientific lines and according 
to the experience of the large wodel establishments. 

Avicuiture has its special organs, which keep breed- 
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ers posted upon al! innovations and improvements. | they ean be certain that their woods will always be | tus is covered with soft eider down, and the chick rests 


In a word, avicultare has indeed become a profes- | full of pheasants at the right time. 
sion. As such it werits stady under every aspect and| The advantage is still greater in the hatching of 
in its least details. partridges. Mowers almost always bring in eggs which 

The most interesting part of this agronomic science are in course of incubation, and which are often near 
is indisputably artificial incubation. Some details and | the point of hatching and can scarcely withstand a few 
explanatory figures that we have borrowed from Mr. | hours of cooling. Then the gamekeeper runs to all the 
Voitellier’s interesting work entitled “ Artificial Incu-| farms in the neighborhood to look for a sitting hen, 
bation and the Poultry Yard,” will inform our readers | and in wost cases he brings back a big Cochin China, 
as to the different phases that this important operation | which, with her heavy feet, crushes the brood. The 
follows. Incubation is, awong birds, the action of sit-| incubator is always ready to receive the eggs as soon 
ting upon eggs, and is a natural function of these as they come from the field, and all the little ones 
animals. come into the world withvut accident. 

The knowledge of the attention to be given in natural 
incubation has been perpetuated in the country by a 




















Fie. 6.—ARTIFICIAL MOTHER. 


OF AN INCUBATOR. 


38.—SECTION 


Fie 


After the hatching the artificial mother is there too 
to take better care of her chicks than the best of hens 
ple production, in the natural way, became inadequate, do. Ina word, the incubator is a practical apparatus 
and just as it became necessary to substitute the plow | that every poultry raiser or intelligent hunter ought 
for the spade, just so it became necessary to find a/ tO possess, — i 
means of increasing the number of animals for feeding| The following is what has been said by Mr. Joubert, 
a population that is ever increasing. and that has be-| president of the National Agricultural Society, about 
come wore exacting in its tastes, and, as the demand | the incubator that we propose to describe the construac- 
kept ever increasing, an endeavor was made to expedite | tion and operation of. . 
matters by turning out chickens by steam. The arti-| This incubator isso much the more remarkable in 
ficial hatcher was invented. The hen when sitting | that it differs essentially from any that has hitherto 
‘ceases to lay. This is so much loss to the housewife, | been constructed. It is not a laboratory apparatus, it 
and that is why thedaty of incubating is sometimes con-| is not one of those complicated devices that, in order 
fided tothe turkey, which acquits itself of it very well. to be successfully applied, require an apprenticeship 
But an endeavor has been made for ages to substitute | and men who are skilled and especially familiar with 
artificial for natural heat. In Egypt chickens are | the mechanism of the machine to be operated. : 

** manufactured” in the furnace. The Chinese, also,| This incubator is entirely another affair; it is a true 
have had a method of this nature for centuries. Reau- | farm apparatus, as strong and as homely as a plow or 


continuous tradition, and all farmers are in possession 
of it without ever having studied any book. But sim- 








mur tried the thing a long time ago, and his memoir 
upon chicklings and artificial mothers, as well as the| 
experiments that he wade, are fall of interest. With | 
boxes heated by fresh manure in fermentation, and by 





Fie. 4.—EGG TURNER. 
dint of attention, he succeeded pretty well. After 
Reaumur, Bonnemain tried a theomeciphan that 
heated the eggs underneath. Afterward came Cautelo, 
who was the first to heat the eggs on top. Charbogne, 
also, constructed an incubator, but a wystery was 
made of the invention and little attention was paid to 
it. Finally the Carbonnier incubator was shown, and | 
was regarded as one of the best, but until then there 
was nothing well known, industrially speaking 

It was from the practical science of natural incuba- 
tion that the inventors of the incubator derived their 
first ideas. These were the primitive and fixed data 
that guided them in their first experiments. They did 
not even invent, but merely imitated nature, and copied 
her as faithfully as possible. The general principles 
remain the same, but the inconveniences inherent to 
natural incubation have been avoided. 

Owing to the simplicity of the incubating serene, 
the care and operating of it can be confided to un- 
skilled hands. No more eggs broken during the hen's 
sitting, and no more chicks crushed at the moment of 


achurn. It can be intrusted to the hands of a country 
wowan, or of aservant of the brusquest manners, with- 
out any fear that the apparatus will suffer from it in 
its operation. Here there are no drawers to be gently 
opened, to be examined with precaution and to be 
closed in the same way. There is nothing fragile, there 
is no glass tube to indicate the level of the water with- 
in, and there is no arrangement that can get out of 
order through the daily service of the incubator. 
Everything is visible—everything is done, so to speak, 
in the open light. The only instructions to be given 
to the servant in charge is how to read the divisions of 
the thermometer. 

This apparatus (Fig. 3) consists of a wooden box of 
cubical form containing a zine reservoir. This latter, 
which is circular and has double sides, leaves quite a 
wide space in the center of the box, wherein the eggs are 

ranged asina nest. This space is covered with two 
glazed trawes, through which, without anything being 
opened, the eggs and thermometer may be watched. 
The heat is derived from the hot water contained in 
the reservoir (which is surrounded by firmly packed 
sawdust), and is kept up regularly by the changing of 
a small portion of the water in the worning and eve 
ning. 

The aeration, which is almost sufficient through the 
great volume of air contained in the warm chamber, is 
kept up by twosmall pipes that start from the bottom 
of the box, run along the reservoir, and end at a slight 
height above the eggs. 

The regular humidity is distributed by a layer of 
sand of one or two inches in thickness, which is placed 
in the bottom of the incubator and is kept constantly 
damp. The eggs rest either upon a bed of cut straw 
covering the sand, or in movable holders (Fig. 4). The 
use of these holders, called egg turners, presents great 
advantages. 

In consequence of the position they occupy, the eggs 
do not come into contact with the metal,and receive 





hatching, or poisoned by mites and the fetid emana- 
tions of the nest. There is nothing to offend the senses | 





Fie. 5.—WARMING APPARATUS. 


of sight and smell, and, in a word, we have success at 
all times and in all seasons. The care to be taken is 
limited to the heating of a little water in the morning 
and evening, and to turning the eggs over. The farm- 
er’s wife can run her incubator herself without repug- 
nance. 

It is not only on the farm that the incubator may 
render great services. Hunters may consider its inven- 
tion as a benefit. They have only to put the appara- 
tus in the hands of their gamekeeper, and unless some 
accident chances to change the course of its hatchings, 


no heat beneath or at theside. They are heated only 
by the calorific rays, which, starting from the circular 
reservoir, converge toward the center and give the 
same heat as the hen when she ie sitting upon her nest. 
In consequence of the circular form the heat is exactly 
distributed to every point 

Asall the eggs of the incubator are submitted to an 





Fie. 
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| equal temperature, it is useless to change their place 
| during the hatching process. It merely suffices to turn 


them over, as the hen does when she enters her nest 
after seeking food. These regular and general condi- 
tions of temperature, aeration, etc., absolutely replace 
the hen and constitute the principal elements of success 
of the incubator. 

The warmer (Pig. 5) is a box of rectangular form pro- 
vided with a hot water reservoir, which furnishes the 
chicks with a mild and not so high a temperature as 
they are submitted to in the incubator. This appara- 


as comfortably therein as under feathers 

For partridges and pheasants or for chickens of deli- 
eate race the apparatus shown in Fig. 6 is used. The 
leider down of this, held by a wooden frame, cannot be 
| lifted under the effort of the birds. The apparatus is 
tteges in front with a promenade covered with 
| lattice work. 
| The artificial mother (Fig. 7) consists of three parts. 
| The first is a movable floor upon which the chicks 
jrest. As thisis covered with a thin stratum of fine 
| straw or fine sand it is easily cleaned. The second part 
| isa wooden inclosure which keeps the chicks indoors, 
| and is provided with three doors, one of which is grated 
to allow of the ingress of air. The third and principal 
part is a zine reservoir fitted into a wooden box. The 
top and sides are provided witha thick layer of saw- 
dust in order to prevent the loss of heat, and the bot- 
tom is covered with soft, silky velvet. The chicks, on 
passing through the little doors, take refuge under the 
velvet, which being in contact with the reservoir filled 
with boiling water, is constantly warm and transmits a 
moderate heat to them, and at the same time smooths 
theirdown as well as the maternal wing would. 

For the winter or open air raising of pheasants and 
game, there is also used a glazed artificial mother. The 
birds have here a large space for exercise under shelter 
when it rains or when it is cold. If the weather is fine, air 
is given them by raising the glazed sashes. As the chicks 
or pheasants are confined by grated frames, they can- 
not fly away. Doors at the sides and extremities of the 
apparatus give liberty to the chicks as soon as they 
grow large. 

If, with the artificial mother, we are in possession of 
a glazed apparatus, we can leave the young birds much 
longer outside, and, owing to the constantly renewed 
air, the chances of success increase in a notable propor- 
tion, So then, with a relatively small plant, attentive 
care, and a littie surveillance during the first days of in- 
cubation, we may have a poultry yard with less risk 
than formerly, when multiple precautions were neces- 
sary for bringing about a good result. 

Incubators are being constructed which give, onan 
average, from 230 to 240 chicks every 21 days, and the 
smallest give from 40 to 50.—Le Genie Civil. 





ARTIFICIAL INCUBATION IN EGYPT.* 
Report by Consul-General CARDWELL, of Cairo. 


SoME days ago I was reading in an Awerican journal 
the story of two adventurers’ exploits in pursuit of for- 
tune in a mining region of New anton, and it sugyest- 
ed to me the fact that just now is the height of the 
season for fowl production in Egypt by a method simi- 
lar to the New Mexican attempt—artificial incubation. 
In alate report upon Egyptian industries reference was 

made to this subject, but therein I simply presented 
| results, intending at some other time to furnish details 
With this object in view I went first te the village of 
Ghizeb, not far from Cairo, but there I found the only 
incubatory in the place damaged, and therefore not in 
operation. 

A week later I went into the district of Abbasseeyeh, 
north of the great city, and had the good fortune to 
find a very respectable establishment in full operation. 
Though I had never seen one before, I recognized the 
incubatory in the distance by its six heat escapes ris- 
ing slightly above the strycture, and directed the hack- 
man’s course toward it. But on reaching it not a 
| visible sign of life of any sort was discernible. There 
|} was a door in one corner of the structure, and a win- 
| dow not faraway, both of which were closed with heavy 
wooden shutters, and the former was locked from the 
inside. Loud ecalis from the hackman and from my 
cavass failed to arouse any evidence of human existence 
thereabout, and, had it not been for an open sesame 
move by the latter exercised upon the window, the 
mysteries of the inner chambers of the egg-hatching es- 
tablishment would not that day have been unfolded to 
the writer of this report. 

Entering by the opening, it was not long before the 
door sprang on its hinges. A young Egyptian, follow- 
ed by wy indefatigable attendant, appeared, and in 
a few moments I was awid dark passages, peering int« 
huge brick ovens or chambers, in which were tens 
of thousands of eggs, and in two of which were thou 
| sands of little chickens just from the shells and not yet 
| able to look after food. In a recess there was the rem- 
nant of the last hatch of a few days before—four or five 
hundred active, healthy, vigorous chicks not yet mar- 











|. Artificial incubation is by no meansa strictly modern 

industry in Egypt. The art of hatching eggs by other 
than natural process was known and practiced by an- 
| cient Egyptians, and the Egyptian incubatory of to-day 
is but a reproduction of the one of thousands of years 
ago. Inall these years the Egyptian breed of chickens 
has not changed, and the manner of reproduction has 
rewained immutable. Not long ago I secured the 
metal stamp of a chicken deposited ina tomb over 
two thousand years ago, and it is the perfect type of 
the Egyptian fowl of to-day; and when this stamp 
was struck, artificial incubation was a thing of actual 
existence in Egypt. The methods of hatching eggs 
by artificial weans and a knowledge of constructing 
appliances for the same have descended through ages 
from father to son, and the wonderful success attend- 
ing this industry throws into insignificance the modern 
scientific machines lately introduced into the United 
States and elsewhere. 

The marvelous success of artificial fowl production 
in Egypt proves the fact that inventive genius, even 
in America, might be directed into more successful and 
far less expensive methods of industry by drawing in- 
~piration from these patient, never-tiring people of the 
Nile valley. In 1880 the fowl! industry of the United 
States amounted to over $200,000,000, and if to so vast 
an industry could be applied the economies of Egyp- 
tian production, profits would be trebled. These 
econowies are exercised in everything. Not only are 
eggs put through the process of incubation more cheap- 
ly than anywhere else in the world, but chicks are 
reared at an expense past comprehension, while disease 
and natural death among fowls, because of tireless care, 
are almost unknown. 

The ineubatory is constructed of sun-dried bricks, 
wortar, and earth. he one examined by me was a 
structure 70 feet long, 60 feet wide, and 16 feet high. 








* From reports from the consuls of the United States. 
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[t ia provided witl irt 


each capable of holding 7,500 eygys, making a total 


capacity of 00.000 eggs undergoing incubation at one 


time, 


The season of operation lasts only three months out 


of the twelve, beginning « March and ending w 


May. Therefore, allowing ¢ veeks for inen 
the eggs and one eek for re w seh steh 
preparation for again tf rt ‘ shators with 
the number of esys u r treat ntattl peu 
in One SenBON tha wl a 

are hatehed UH ow ~ The pe. tuacre f hat 
would be much wrea but the evus. t vom san 
procured i rye Quantities and fron nt 

are larvelv datnaged for ineubea 
ing vitality are not lost Expert jakes t wtten 


ante of the tr tbators great expr ‘ ia Very few 


days after the egy. are pila ’ . e e tra 
hand detects as qu ‘ tite " { ro | “ 
expert bank cashier the defeetive i The unvital 
ized ewes are at once | 
prices for enlinary cousumpti I rs are tots 
the incubatory at never exceedis ts per dozer 
and chicks just from e she are 1 at ss than 
cen's per dozer 

After the ineubators be ntotu mur t r produ 
people come from a e surround , | ’ iN 
up the hatel Oo nutibers tf suit and «is . of ew 
in exehanyge for chicks, The latter, distribu 
where, are then reared, « t Very sta percent age 
of joss, for sale in the markets rhe oven erop 
marketabie ec! Kens ts @8 ‘ t , 000 O00 in 
Reach anil iets if 
crop of chicks 
be asserted that DO 000.00 # the hatch of the ovens 
Here ism tiuye ee 
of chicks bv the naturals t 4 
tion the patience f 1owo00 } anal « Vast 
number of mothers would req f stistenar ir 
two months of incubation and ooding rh ir 
lv inclined are left to Owure it what | 
in resortiow to artifieial ubation. «a 1 the will ty 
surprised to think that tuke ast exe care to look 
after the incubation of 20.00 mM yein the ovens than 
would be required with | wh OD athered mothers 
One man and boy are the sol atte lntits on the incu 
batory | explored 

They live in the oveos night and day during the en 
tire pert of three months voted to tneubation. The 
temperature surrounding Chem ts oever less than YS 
KE his man and bov keep ip the st uldering fires 
that create this ftetmiperatur they ue w eves in 
the ovens, move the wreat masses of evus four or fi 
times during twenty-four hours, look after the chicks, 
deliver them to buyers, keep the ineubatory to perfes 
order, sort out the infert t 
chicks Think of 26.000 eh cs owing e alot tor 
tender care, in three months’ t . of an old man with 
most defective eve sight and a xtee year ! ay 
and some couception tuay be wl of ft » nomies of 
the Kevptian industry Rut here is a land of the most 
mMemoprehensible « 
Area sustaAlnS A popula noof seven hundred hu wn 
beings to the square! th ea and donk 
and, horses, and cattle, aud sheep. and goats, and fow 
for all: a land that feeds not on its own living beings 
dependent ou it, but which eontributes sustenance 
valued at $65,000,000 to other portions of the world, 
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PLAN OF AN INct LroRyY 


As already stated, the incubatory is eonstructed of 
sun-dried bricks, mortar, and ea The bricks and 
mortar are used in constru th nner aml outer 
walls, and earth is used to ip » spaces between 
them. Herewith is the ground plan of the incubatory 
explored by me, 

At the corner, A, there isa door on one side, a win- 
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tenta, or tobators 





which closes a wooden shatter, the passage leading be 


tween the ovens is reached his is 50 ft. long, walls 
rising perpendicularly on each side to the roof. It is 
6 ft wide. The ovens, O, square rooms, 12 ft. each 
wavy .are surrounded by brick walis, which begin to 


narrow when about & ft. high, gradually drawing to 
er until they form heat escapes or chimnevs only 
in diameter at their apexes. 1 foot above the 
Kach partition, OU, gives space for two ovens, or 


mtors, 12 by 12 ft. each hoe of the ovens is on 

the ground floor, the others 4 fr. 6 in igher, on a 
rtar floor supported by woodeu sleepers hs 
mortar floor is from 6 to Sinehes thick in the floor 
f each oven, close to the walls, and extending ail 
cround, is a groove moulded in the mortar. It is about 
‘ wide, 4 or Jinehes deep, and in this groove the 
t vy ground straw is burned, producing the heat 
“ i penetrates floors and walls, and which creates 
ana Untains the temperature necessary for ineuba- 
mm. When onee heated the ineubatory is wade to 


maintain the requisite temperature with but little 
more expense of labor and fuel. From the inner part of 
tive uter walls of the ovens to the outer part of the 





iter walls of the incaubatory is more than 10 [t., eom- 
sal of brick walls aud packed earth. The solidity 
ind thickness of such construction creates a body 
‘ h not ooly maintains beat when once imparted 
mt whieh thoroughly protects the oveus against out 
site arin | rT ad i ties 
I parts, DO represent the spaces between brick 
walls filled with packed dirt. The corner structures, B, 
ire braces to aid the brick walisin sustaining heavy 
ressure nsequent upon the packed earth filling 
Phe same purpose is discovered in C, which also acts as 
t heat preserver the points, O. in the ovens there 
ater ein the floor of the upper OVeLs through 
WW hi » attendant may pass from one to the other 
without ting back into the passage, P P, from 
whieh ma sliead into upper and lower ovens. The 
whole of the roof is of mortar, rather rudely made, 


but it auswers its purpose in a country where it rarely 
rains I'he moevs of the ovens rise 1 ft. above the 
roof, and, to preserve the heat within, these are often 
covered With tats 


CARE OF THE EGGS AND CHICKS. 


To prepare an ineubatory for the season of incu 
bation, fires are kept burning in the fire grooves of 


the ovens for eight or ten days, expelling all moist- 
ure from nd heating the entire structure before 
yes are placed in them In this time the whole of 
i walls and floors beeome heated, and after this 
first heating a little fire every day or two in one or 


ens Keeps the temperature at the inen 
he heating of the ineubatory begins 





erthe middle of February, and with March 

vork of ineubation is under fall headway No 
thermometer is ealled into requisition for the regula 
m of the heat, the body of the trained attendant be- 
ing the mercurial instrument which reeords without 
error the temperature in the ovens. He lives night 
tday with his eges and hatching chicks, and never 
oes tl sensitive instrument record a false degree 
His nervous frame is a battery which never fails to 
work topens or closes the air valve or capsa heat 
scape at exactly the right moment Careful observa- 


ou with the most perfeet thermometer would show 
is buman instrament checks the 
heat before it reaches 100° F. and never permits it to 
fall below 9S for the entire period of operation, which 
ists about three months. All moisture is constantly 
excluded from the ovens 

When the ovens are ready for incubation the mortar 
floors are covered with tinely ground straw to a depth 
of 2 in., and upon this are deposited the eggs, each 
ven of the model | have used giving place to 7.500 A 
passage way is preserved from manholes leading from 
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dow on the ether, with close wooden shutters for both, 
There are five rooms, R, the first being a sort of recep 
tien room provided with a raised mad divan covered 
with rush mats. Here the buying and selling go on 
while the mvsteries of the incubators or ovens are 
neither seen nor understood by the vulger horde pre 
sent at stated intervals simply to sell eggs and to buy 
chicks The passage, P, leads from this room past 
others, into wl orways open to another corre 


spending to it, ex tt that the latter has no openings 
leading to the outside. In one of these rooms is stored 
refuse finely ground straw, used for creating the fibers 
in the ovens. Ln one of t stnall rooms the ever pres 
ent donkev is lord « s floorand walls, while in the 
others there are a few apparentivy eastawayv things 
Everything in them—donkey, straw, ete s wort 


S25. All the walis rise to the sa height, 16 fr 
throughout the structure thev are 2 ft. thick By this 
I mean the brickwork, which L have represented 
plan in a manner which I hope will convey the ick 
MASsOUrY The spaces between brick walls, D, 
filled with dirt, rising as high as the walls. Passing 


through but little more than a wanhole at P, over 


the passage way into the ovens to the manholes con 
necting the lower and upper ovens, and the egys are 
not brought into dangerous contact with the fire 
grooves around their sides. Laid two or three deep 
upon the straw, the eggs occupy the floor of the ovens 
between the central manholes and the fire grooves, and 
four or five times in twenty-four hours are agitated by 
the attendant shifting them 8 or 10 inches ata time from 
richt to left around the entire circle. This movement 
is made with apparent carelessness, dozens of egys being 
changed in position by a single move of the hand, and 
vet asingle egg among thousands is rarely cracked in 
the operation. For three weeks this treatment con- 
tinues, and then, presto | the contents of an oven are 
changed from a white inanimate mass to a living, 
stirring, struggling host of chicks, ten thousand of 
them not making as much noise as a single brood un- 
derahen. The little things are handled most tenderly, 
the shells being removed from the ovens as rapidly as 
the chicks emerge from them. Left for several days in 
the warm ovens, over the floor of which food is scat 
tered for them, they gain rapidly in strength. But} 
they are also taken away very rapidly by dealers and 
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those who desire to raise chicks for the market, and 
even a remnant of a hateh does not remain many days 
about the incubatorvy. When the chicks are not at 
ope sold, the extra rooms about the establishment are 
brought into requisition for their care until they are 
disposed of The oVeDs are &o charged with egy as not 
to have them all bateh at the sawe time. Two ovens 
generally turn out crops of chicks on the same date, 
and in a few days come those two others. The opera- 
tion of hatehing is closely consecutive throughout 
the season. Egys of other fowls than the common 
chicken are rarely hatehed except by the natural pro- 
cess of incubation, aud [ do not pretend to convey the 
idea that a very large percentage of chickens are not 
produced in Egypt by nature's process. 


‘OST OF CONSTRUCTION, 


The model of an incubatery presented by me is 
simply made after the one Lexpiored. There are others 
in Egypt twice as large as this one, and many smalilee. 
The proprietor of an incubatory at Maydoom told me 
the hatch of his in one season reached 500,008 chicks. 
To build one in this country is not attended with creat 
expense The one | have described cost less than $1 OOO. 
The expense of construction in America would be far 
greater; but, at any cost, ] would not advise any of 
ty couutrymen to engage at home in such an expense 
without first sending to this land of ancient memories 
and strangest costumes for an Egyptian who knows 
how to eonstruct an ineubatory and for attendants 
who understand thoroughly the mysteries of the ovens 
ind the treatment of egys and chicks 

JoHN CARDWELL, Consul General. 





ON SULPHITES, THEIR STABILITY AND 
PRESERVATION.* 
By JoskPH CC. BELCHER, 


WHEN we burn a piece of sulphurin air or oxygen, 
here is forwed a suffocating gas of a sharp, penetrat- 
ing odor; freely soluble when brought ip contact with 
water, producing what is known to chemists as a solu- 
tion of sulphurows acid, according to the following 
equation: 


Ss + 0O,+ H,O = H,SO, 
— om ~> —~ 
Sulphur Oxygen Water Sulphurous Acid 


Now, although sulphurous acid (H,SO,) is the prinei- 
pal body formed, yet some is carried a stage further 
in oxidation, resulting in the production of traces or 
sulphuric acid (H,SO.), which always accompany sul- 
phurous acid prepared by burning sulphur in air or 
oxygen, and dissolving the resultant products in water. 
This aqueous solution of sulphurous acid is very unsta- 
ble and, when exposed to free access of airjis gradually 
converted into the more stable and permanent body, 
sulpharie acid, or what is commonly kuown as oil of 
Vitriol 

Ihe facility with which sulphurous acid combines 
with an additional atom of oxygen is a property also 
true toa greater or .ess extent of its salts (-alphites), 
[Here sulphur was burned in a bottle containing air, 
and the gaseous product shaken with water.] The 
presence of sulphurée acid was clearly demonstrated by 
the following experiments: 

1. With a little of the water from the bottle in which 
the sulphur had been burned, the formula “ H,SO,” 
was written on a piece of blotting paper, and warmed 
over a spirit lamp, when the presence of sulphurie acid 
was rendered evident by the formula being charred 
upon the paper. 

2. It was shown that a precipitate of sulphite of 
barium was soluble in a solution acidified with hydro- 
chiorie acid, but sulphate of barium was not. The 
presence of sulphurie acid in the liquid, from the bot- 
tle in whieh the sulphur had been burned, was then 
demoustrated by acidifyinga portion of the latter with 
hydrochloric acid, and adding barium chloride, when 
a precipitate of barium sulphate was produced. 

When sulphur dioxide (SO,) is brought in contact 
with nascent hydrogen, this latter body is oxidized 
with formation of water, by combining with the oxy- 
gen of the first mentioned body, while the sulphur 
combines with hydrogen, forming salphureted hydro- 
geno thus 


3H, = H.S + 2H,0 


~~ _~ ~~ —~ 


Hydrogen Suiphureted Hydrogen Water 


sO, + 


This is an instance of a reducing agent becoming an 
oxidizing one. All bodies capable of evolving SO, un- 
|der the cireumstances stated (hyposulphites, ete.) give 
I this reaction, but we are at present only considering 
sulphites which are detected by this reaction, even if 
present in very minute quantities; for if we allow the 
sulphureted hydrogen produced to impinge on a piece 
jof tilter paper soaked in lead acetate, it is immediately 
turned brownish-black or black, from the formation of 
lead sulphide. Sulphates do not give this reaction. 
[Here the experiment was shown by adding a little 
sodium sulphéfe to a test tabe in which hydrogen was 
evolved from pure zine and hydrochloric acid.| A so- 
| lution of iodine is decolorized by sulphur dioxide, a re- 
action which also enables us to detect minute quanti- 
ties of the latter. 
| Sulpharous acid is a_ bi-basic acid, ¢. ¢., it contains 
two atoms of replaceable hydrogen ; when one atom is 
displaced by a monad element we have a Aydrogen or 
acid salt produced ; when two atoms are displaced we 
have a normal, or what is commonly called neutral 
salt. Of those salts of salphurous acid which are solu- 
ble in water, we have the acid sulphites of bariam, 
strontium, calcium, and magnesium, and the neutral 
and acid sulphites of lithium, sodium, potassium, and 
awmonium. Most other suiphites are insoluble. 

The sulphites of sodium and potassium are mostly 
used by photographers, especjally the former, of whic 
there are four in number: (1) normal or neutral sul- 
phite, Na,SO,+7Aq; (2) the acid or bisulphite, Na 
HSO, ; (3) meta-salphite, Na,S.0,, or Na ,SO, SO, : (4) 
sesqui-sulphite, Na,SO,;2NaHSO,+nAq ; this latter dis- 
covered by Mr J. B. Giles, P.LC. 

The neutral sulphite of sodium of commerce is pre- 
pared by saturating the carbonate in solution with sul- 
phurous acid, and adding to it while warm as much 
sodium carbonate as it originally contained ; conse- 


| 
| Salphur Dioxide 
| 
| 
| 


* Lecture delivered befere the Londen and Provincial Photographic 
Association.—Beported in Photo. News. 
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quentiy, through carelessuess in wanufacture, many temperature could at the same time be Kept equal! as compared with ordinary liquids, the amount of ex- 
satuples show a large excess of the latter, and although throughout, and be very finely regulated by meaus of | pansion sometimes exceeding that of the gas itself 
the sulohite erystallizes better from a solution contain-| a current of air driven in through a tube passing to Piquid chlorine is no exception to this rule, and it was 
ing a small quantity of sodium carbonate, still, in a near the bottow of the bath. absolutely essential that its rate of expansion should 
carefaily manufactured sample, this should never ex In commencing a series of determinations the chlo. | be thoroughly investigated, in order that storage bot 
ceed lor? per cent A pure salt of this deseription is rine in the flask was first made to boil, thereby driving | tles should not be filled to a danyerous extent For 


manufactured by Messrs. A. Boake, Roberts & Com- out the air remaining in the apparatus. The neck was | temperatures up to 36° C. a closed dilatometer of glass 
pan of Stratford, BE; also a ‘special photographie | then closed by means of a caoutchoue stopper well | was employed, the long cylindrical bulb of 60 ¢ ¢. ea- 
salt” ats skaline meta-sulphites lam requested to coated with glycerine, and the open end of the mano-! pacity and part of the stem being filled with liquid 
mention that these sulphites are patent articles, and meter was allowed to dip into a vessel containing con- | chlorine, and the remainder of the stem with chlorine 
ean only be obtained from or through this firm. By centrated sulphuric acid. As the flask became cooled | gas. The whole apparatus was immersed in a long 
their kindness Lam able to show you these fine speci-| by immersing it in the cold chlorine in the bath, sul-| cylindrical bath For the lowest temperature, of 
mens of sulphite and meta-salphite. [Here the speci. phuriec acid was drawn into the wanometer antil it at-|—S80°, the bath was filled with solid carbon dioxide 
menus Were exhibired. t -cturer dilating upon their | tained a height of 3-3 em.. when the caoutchoue con-| For the determination of the specific gravity at the 
great purity, and recommending them as standard nection was tomentariiy pinched while the open end | boiling point of chlorine, a bath of boiling liquid chlo 
articles in preference t aking allowances in the com-|of the manometer was transferred to the mercury | rine itself was employed, no less than 3 kilogrammes 
mercially Ire samples trough The smali column of salphurie acid thus) being required. Between the boiling point and 0 the 


The preseuce of an excess of sodium carbonate in the standing above the mercury column effectually pro-| substance used in the bath was liquid sulphur dioxide, 
sulphite eauses great anuvoyance to photographers, as, | tected it from the corroding action of the chlorine. | For the determination at zero powdered ice was ew- 
by ifs varying amount, they are anable to make any The bath was then cooled gradually, and a series of | ployed, and for the higher temperatures a water bath 
sllowance in their formula, which demands an addition readings taken of the temperature of the bath, by keptin motion by an aircurrent. It was not possible 
ofa definite amount of the former in conjunction with weans of ap alcohol thermometer, and of the position | to proceed higher than 36° with this apparatas, on ae- 


the latter for developing The presence of carbonate of the meniscus of the wereury in the manometer. | count of the danger of explosion. The higher determi- 
in sulphite of sodium is easily detected The method | The small column of sulphuric acid was of course cal-| nations were wade by means of a hydrometer sus 
depends apon the faet that earbonie acid gives a | culated to its equivalent height of mercury, and added | pended in liquid chlorine inclosed in a tube of bard 
beautifal red eolor with an aleoholie solution of phe-| to the measured height of the wercarial colame. By | glass which was immersed in a glass water bath heated 
nolphthaiein while salpharoas acid produces no ac- | careful use of the current of dry air the liquid chlorine | to the required temperature 
tion in this respect [Here the experiment was jof the bath was found capable of being redaced in It will be seen from the following table that liquid 
shown ] temperature as low as —60° C. The lower tempera-| chlorine isindeed a very expansible substance. The 
If, then, we dissolve sowe of the sulphite above refer- | tares, down to —88°, were attained by mixing wore or | coefficient of expansion at 80° is already 0:00346, nearly 
red t conta woonly 1 or 2 per cent. of carbonate. | less solid carbon dioxide with the chlorine, The results| equal to that of gaseous chlorine, and is rapidly in- 
add a litt ilcoholie phenolphthalein, we have a red | obtained are given in the table at the ead | creasing, so that before the critical temperature of 146° 
color developed dae to the earbonie acid, and. on add is attained, the coefficient of expansion will be con- 


DETERMINATION OF THE PRESSURE OF LIQUID CHLO 


= » , 4 t r 
RINK FROM ITS BOILING POINT TO 40° Cc. siderably higher than that of the gas. 


ing carefully a solution of the meta-salphite— prefer 









ably tassium meta sulphite, as this ervstallizes mach Following ts a table showing the pressure, specific 
more freely than the sodium salt, and is more stable-—| The data at present existing upon this subject are very | gravity, and coefficient of expansion of liquid chlorine 
till the eolor just disappears, the result isa pure sola- | meager and conflicting. Davy and Faraday found the | for every 5° of temperature from —80° C.. calculated 
tien o rrralor permal sodium (potassiam) sulphite, | pressure at 15° C. to be 4 atmospheres, while Niewann from the formule derived from the experimental data 
the SO, radical combining with the sodiam which was | vives the pressare at 0° C. as 6 atmospheres, and at | obtained. 
previously ecombiued with the CO, radical. The ques- | 125°C. as 8 atmospheres. As this is a most important 
tion, therefore, of obtaining a pure solution of normal | point in regard to the storage of liquid chlorine in me | | 
rneatral sulphite of sodium need no longer perplex | tallie bottles, great pains have been taken to arrive at) on. ure we dette * y 3 of 
photographers } unimpeachable results, and as the most certain method ree ee "ihe gravity exunneiot 
[pointed out in the first part of my lecture that | of measuring the pressure a high colamn of quicksilver 
silt is acid graduatiy beeame oxidized to sul-| was emploved The apparatus consisted of a U-tube, —- —-— eae a Sea Soe ue 
pha vid, and that salphfes oxidized more or|one limb of which was narrower than the other, and ~— a 
less rapidly tosulphates, which latter, of course, affects | prolonge! upward to a height of over 8 meters. The — Solid Olzewski) 
the parity of the salts when stored; and | sugyest, as aj} other and wider limb was joined at the top by means aS 309 mu. Hy . ss 
means of preservation, that a pure sample, such as | of acapiliary tube toa cup, serving the purpose of a So 4 ° “i “eee 
that referred to, and manufactured by Messrs A. Boake, | funnel for introducing the liquid chlorine. In com —-- pod Bs _ } 
Roberts & Co., should be kept in well-stoppered bottles, | mencing an experiment, a convenient quantity of wer - io 880 #3 1-6490 
with the erystals covered with pare ether, which pro- | cary was first poured in, so as tostand in the wider limb =—_ ‘= te ‘“oo"s 
cedure Lam of opinion, would prevent oxidation; the | at about a quarterits beight. A coluwn of sulphurie) — & ise eae 1°62 63 | | 
ether ny very volatile, when the ervstals were want |acid was then introdaced into the wider limb, so as to age ao a10 " 1616s | | 
ed they eould be removed from the bottle and placed | protect the mereury, and finally the liquid chlorine — — md 1 pny “4 0°001409 
upon blotting paper till they became dry preparatory | was introdaced through the funnel by a process of al- ‘i 0 ad a S04 
to dissolving Here crystals were shown in support of |ternately warming and cooling. The cooling was ad 445 o i 4 ; 
this, which had been kept under ether for six months.]| effected by pouring a little liquid chlorine over a piece : 40 pole i - pian | 
To summarize I have pointed out (1) that the sul- | of cotton wrapped round the limb and evaporating it 35 : 705 a 1589 
phites oxidize wore or less rapidly, forming sulphates, | by a strong current of air. When the limb was quite a 9% ao 15565 
and (2) have sngyvested a means of preserving by Keep- full the ehlorine occupying the capillary tube was = 4 1°20 atunoxpheres. l 5485 
ing the erystals b v the surface of ether; (3) L have evaporated by the warmth of a small blowpipe flame, — i) w | soo 
mentioned and demonstrated simple tests within the and the eapillary fused up. The apparatus was then “= i a "a | 2°5280 7 
capability of any photographer to perform for recog- | immersed, until the wider limb was covered, in a bath - 19 2°23 cs 15100 0 OO1T9S 
izing the presence of sulphates and sulphites, and the | of bquid salphar dioxide for temperatures up to 0°”, in — 10 ots od 1 £9655 
detection of carbonate in the latter; and, lastly, by the ice for the deter mination at 0°, and in water agitated > > 1s “ “<= _ 
use of the mweta-sulphite how toobtain a pure solution | by a current of air and either cooled by ice or warmed 4 3 ~ a id } 
of the neatral or normal sualphite by a smal! flame for temperatures up to 40°. For the 7 an 4 _ a 1°4548 9001978 
In conclusion, | desire to acknowl »my thanks to comparatively higher of these temperatures it was of r 10 405 “a — ‘ 
Professor Lewes. Roval Naval College, for the loan of | course necessary to pour wercury into the longer limb t hh rb . i 4273 ' 0002030 
his apparatus, which has enabled me to illustrate these | so as to prevent the mercury in the wider limb being T - owe a 1 a1 ey) 
experiments, and to sincerely thank my friend, Mr. | driven round the bend. Complete results are given at + <9 és te ! 5054 ' 0-002190 
Haddon, for suggesting the subject of this lecture, the end, but it may be remarked in passing that the T wy $+. ye ! BS15 ) 
whieh has given me such pleasure to deliver to you | pressure at 0’ is 3:66 atmospheres, and at 15°, 5°75 at- oo eS we 1°Sees ‘0 002 60 
this evening, and your very kind attention and manner | mosplieres. T = + = ai a ; 

7 e . ' received me , » , yin . —— WD ‘ Py ‘ , 
weno th en cag at ee = os we myo ogg B DETERMINATION OF THE PRESSURE AT HIGHER 4+. 60 18°60) “ 1-2xgo ¢ 9 002600 
Giles, FP.1L.C . for much information given me coneern TEMPERATURES. ir 70 25°00 m 12490} )° 003460 

ite . A . ’ : 2 | — & 28°40 “ 1-200 9 
ing the salphites manufactured by Messrs A. Boake For these yet more dangerous and difficult experi- r = 2 a ie 
Roberts & Co.. whom I have also to thank for their) mentsa metal apparatus was employed, similar in + 90 3450 a 
courtesy and kindness in sapplying the two specimens | principle to that just described, except that the pres- +100 41°70 a 
of sulphites sures were measured by a metal gauge manometer, Tid ww oO . 
= which had previously been completely tested and its +120 60"40 es 
a readings verified. It was found important in these ex- Tie 93 4 “ Critical 
. se periments not toemploy too much chlorine, as owing) *'*” Baw vritical point 
LIQUID CHLORINE | to the immense coefficient of expansion the whole space in 7s = 
By 7 |, : might beeome full of liquid, and further heating : ‘ : ‘ 
B A. E. TuTtow. eset ancy matin of dangerously high pres- An interesting result, which is not noticed by Dr 
ALTHOUGH rine Was shown by Faraday so long | sures. For temperatures up to 100° a water bath was Kuietsch in his paper, is obtained on ealeulating the 
agoas the year ISD} to be one of the more easily con- | employed, and for the higher tewperatures up to the specific volume of chlorine from the determination of 


deusable gases, yet, nodoubt owing in a large measure | eritical point 146° an oil bath, both kept in circolation specific gravity at the boiling point, —33'6*. On divide 
to its very rreeable nature, comparatively little by a rapid current of air. The pressure at the critical '¥€ the atomic weight 35°5 by | 5575, the specific gravity 
has hitherto ‘o Known concerning its properties | temperature of 146° C. was found to be as high as 93°5 | 4! the boiling point, the number 228 is obtained for 
when in a liqueti state. In view of the fact that | atmospheres. the atomic or specific volume of chlorine, a number 
chlorine is nw stored in the liquid state for the use of | practically identical with that derived by calculation 
manufacturing chemists in a similar manner to carbon CRITICAL POINT OF LIQUID CHLORINE. from the numerous determinations of the specific vol- 
ume of compounds containing chlorine. 

In this respect chlorine resembles bromine and the 
compound radicals NO, and CN, which were shown by 











dioxide, sulphur dioxide, and ammonia, it is impera- The critical point was determined in a {separate ex- 


tive that something more definite should be Known as periment and some very interesting results were ob 
to the relations of liquefied chlorine to temperature tained. the vellowish gr | f chl ‘ 

. a, ye! § green color of ehiorine perhaps ,, a 4 — ene 
and pressare, Consequently, a very complete investi- | assisting in rendering the appearance of what has some- - a ae. ( > m, Soc., 1880, = 0 oceupy 
gation of the subject has been made by Dr. Knietsch times been termed the fourth state of matter between | “e Same volume in the free state as A EL omer 
it The request of the directors of the * Badisehen Ani- the liquid and the gaseous wore distinct than usual. ° " UTTON. 


lin-aid Sdafabrik,” of Ladwigshafen, and his results, | 4 hard giass tube of Simm. diameter was about one- —— 


of which the following is a brief account, are published | third filled with redistilled dry liquid chlorine and A METHOD OF DETECTING CHEMICAL 


in an Interesting communication to the current nuim- sealed. A small thermometer, whose readings com- 


ber of Liebig’s Aunal-n (Band 259, Heft 1, p. 100). menced at 140° , was attached to it by platinum wire, | UNION OF METALS 
rhe work inclades the determination of the caper and the whole very slowly heated in a bath of vaseline. | By Dr. G. Gorkr, F-.R.S. 
tension of liquid chlorine at temperatures from —S8 C. | The observations were made with the naked eye, the ; . , 
to 146° C. (its eritieal point), # complete examination | observer being protected from any possible explosion by IT is well known that evolution of heat during the 


of its behavior near the critical point, and the deter-| 4 thick glass plate. At 140° extremely small bubbles be- | mixing of two substances is a sign of chewical union, 
mination of its specific gravity and coefficient of ex-! gan to be developed thrvoghout the mass of liquid, At, that considerable heat is evolved during the melting 
pansion for a raoge of temperature between —80° and 144° the hitherto sharp menisens began to disappear. together of certain wetals, for instance, zine and 
+ 80 and at 145° the presence of a liquid was only evident platinom, and M. J. Regnauld bas shown that while 
Liquid chlorine generally appears to possess a yellow | by the more intense yellow color and higher refractive zine during its amalgamation by mereury absorbs 
color, When, however, the color of a long colamn is} power of the lower portion of the tube. At 146° the heat and becomes more electro positive, cadwium 
examined, it is foand to have a distinetly orange | contents of the tube were homogeneous throughout, the by amalgamation evolves heat and becomes less 
tint. The absorption spectrum does not exhibit any | eritical point being attained, and the liquid converted electropositive (Comptes Rendus Acad. Sci., Juve 10, 
characteristic bands, but the blue and violet portions | into gas. On allowing the tube to cool slowly, the con- | 1878; Chemical News, vol. xxxviii., p. 33). 


of the spectrum are completely absorbed, the trans-| densation always commenced below 146°. with the for-| Having already found in a large number of instances 
mitted spectrum thus consisting of the red, orange,| ation of a cloud and a fine rain of minute yellow | that the chemical anion of two soluble substances, 
yellow, and green. spheres of liquid chlorine. The rain was geuerally ap- such as haloyens, acids, salts, ete., wight be detected 


CHLORINE BELOW ITs) P@tent throughout the whole of the upper portion of by the depre-sion of voltaic energy which oceurs when 
“ee “|the tube. Sometimes, however, the liquid meniscus the two dissolved substances are in the proportions of 
lagain appeared without any previous manifestation of ‘heir ordinary chemical equivalents (see Proc. Roy. 


VAPOR TENSION OF LIQUID 
“BOUANG POLNT. 


The apparatas used for this determination consisted | precipitation. Soc , vol. xlv.. p. 265; Hxamples of solution compounds, 
of a kind of distilling flask, whose side tube was con- : Proe. Birm. Phil. Soc.,vol. vii., p. 33; Chemical News. 
nected by means of a piece of strong-walled caontchoue | SPECIFIC GRAVITY AND EXPANSION OF LIQUID 1890, vol Ixi., p. 172), I have adopted a similar method 
tubing with a wide manometer tube. The flask was | CHLORINE. in this case, and have made a ceries of experiments to 
about half filled with liquid chiorioe, and was im- It is a curious fact that many gases when compressed | ascertain the relative amounts of voltaic euergy ip a 


iersed in a bath alse containing liquid chlorine whose‘ to the state of liquidexpand enormously when heated ‘one per cent. aqueous solution of common salt, of a 
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series of amalgams composed of different proportions 
of cadwium as and observed whether there 
was a distinct depression of that energy indicating 
chemical union, when the particalar amalgam com 
posed of equivalent weights of the two wetals was em 
ployed 

As I had previc 


ad mereary 


susly found that the amalgam chang 
el in electromotive force spoutaneousiy, in order to 
balance this influence | employed, instead of a voltaic 
couple composed of platinum and one bar of a series 
of bars of different composition, a couple composed of 
a bar of fixed composition formed of the two metals in 
the proportions of their equivalent weights, and one 
bar of a series of bars of differeat composition. The 
two bars in each experiment were connected with an 
ordinary torsion galvanometer of 53) ohms resistance, 
and the amount of permanent deflexion of the needles 
after about half a minute was recorded. This method 
was found sufficiently sensitive for the The 
com position of the bare of varied composition is shown 
below by the chemical formule 

After some preliminary experiments, the results of 
which agreed with those given, the’ folowing series 
was made : 


purpose 


Voltaic couple 
Cd Hg with Ca 
= Cd,,He,, 
Cd,,Hg,, 3 


Ww » 

had ” Tien fT 1 

"7 ” Cd, ,Hg,, 1 

1» 6 ~=«(Cd_ Hg 0 

» » Cd He. +4 

~ o Gee. —2 

. <a -9 

” , Cd..Hg,, —4 

” Hg —5 to 6 


As the amounts of deflection varied with different 
parts of the surface of the sawe bar, the surfaces of 
the bars were scraped quite clean and the experiments 
with the amalgams Cd sHeve, Cayo Hey, and Cd, Heise 
repeated. The same numbers as given above are ob 


tained. 

The numbers obtained in each case show a distinct 
depression of strength of current with the amalgam 
composed of equivalent weights of the two metals, 
similar to that obtained with halogens, acids, and 
salts, and indicate that the two metals chemically 
unite together in the proportions of their ordinary 
chemical equivalents. The method may therefore 
probably be employed for the purpose of detecting the 
chemical union of metals. 


NEW SCHOOL OF MEDICINE OF PARIS. 


Now that the work on the new School of Medicine is 
nearly fluished, and that the professors and stadents 
are going, at the reopening, to take possession of the 








SCIENTIFIC 


new apartments, our readers will feel indebted to us 
for giving them as complete a physiognomy of the 
whole as possible 

Let us take up first the buildings of the new school 
properly so calied. Our bird's-eye view drawing repre- 
sents the buildings, the annex of the Facuity of Medi- 


=e, 








GUARDIAN OF THE ORFILA MUSEUM, 


cine, and "separated from the latter by Ecole-de-Mede 
‘ne Street. Our drawing is very accurate and gives a 
very good idea of the establishment. We shall point 
out a few curious corners of it to the reader 

Let us say, in the first place, that it is very nearly 
finished, as far as the masonry work is concerned. The 


first stone was laid on the 4th of December, 1588, by | 


Mr. Bardoux, who was then minister of public instruc- 
tion, It occupies a total area of 13,000 square meters, 
and cost 5,500,000 francs. The plansare due to the em- 
inent city architect, Mr. Ginain, and the work has been 
earried out by Mr. Dupre, the congenial and learned 
inspector, to whom we are indebted for the historic 
data that follow 

-Monsieur-le-Prince Street and the wing that skirts it 
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are constructed directly over the trench situated out 
side the walls of Paris ‘under Philip Augustus. The 
eourtyard of the cloister and the parts that surround 
it are the remains of the ancient aud con 
vent of the Cordeliers, which was placed back to back 
with the charch burned under Henry Ii1., and was en- 


celebrated 








PROFESSOR OF THE FACULTY OF MEDICINE 


tirely demolished in 1798. The stones of the gallery 
behind the professors’ laboratories are also of the epoch; 
they have simply been redressed. 

At the extreme left-hand corner of the drawing is 
the ancient church of Saint Cosmus, of the barber sur 
geons. The dome seen at the side belongs to the Na 
tional School of Decorative Arts. Finaily, at the ex 
trewe part, in the court, at the intersection of Racine 
and Monsieur-le-Privce Streets, is the place where Ma- 
rat was buried. 

Half of the buildings is already occupied, including 
the halls of natural history, physics, and medical 
chemistry, and the dissecting pavilion. This is the 
part, then, that we are going to visit in company with 
our draughtsman, after having traversed the build- 
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ings of the old school, preserved, and arranged in an en 
tirely bew Way 

The buildings of the old school comprise the facade 
upon the Boulevard Saint Germain and the two side 
wings on Hautefeuille and Ecole-de-Medecine Streets 
We find here the examination halls, the two amphithea 
the offices of the seeretary, the library, the council 


‘rs 


ball, and the Orfila Maseum. 

it is through the wuseam, which leads to the exam 
ination halis, that we shall begin our visit. A tout 
signet tout honneur dere, in the first place, we 
have the guardian of within. His cap planted square- | 





OFFICE OF THE CHEF OF ANATOMICAL 


WORK. 


ly upon his ears, his face fall and plagid, clad ina coat 
ornamented with large, shining metallic buttons, this 
important person, half seated upou a table in the light 








Behind him, a carcass in a glass case assumes grace 
ful poses; while standing on their feet, like horrid 


phantoms, with fleshless heads resembling the bills of 
wonstrous birds, skeletons of quadrupeds gaze from 
their empty orbits at the furred toga and the solemu 
and swile with their yellowing jaws 


mortier It isa 


| 


/ 





IN THE DISSECTING HALL. 


long time ago that they found the remedy for all evils, 
these creatures ! 

We now reach the examination halls. The candidate 
is quite generally disposed to find the room (whatever 





ed bay of a high window, reads his journal with all the 
importance that becomes him. Over his head an im- 
mense transparent clock allows the hours to slip by 
with a discreet noise of carefully oiled wheelwork. At 
his sides there are glass cases containing the skeleton 
of every known species of monkey, and the casts of 
whose faces form a chain of which the honest, chubby 
face of the guardian seems to be the last link. 

Let us continue our way through the galleries of the 
museum. We meet a professor of the faculty, who is 
walking along slowly, absorbed in the reading of his 
notes, and doubtless dreaming of some universal, and 
especially infallible, remedy. 


A COURSE IN THE GRAND 


it be) imposing in which his future is to be decided. 
| sete impression must be still further increased by the 
|Severe aspect of the vast rooms of the school, with 
jarched ceilings traversed by large girders of oak. 
| Upon the light walls the portraits of illustrious savants 
somewhat darkened by time seem to fix the postulant 
| with a scrutinizing eye. Do they judge him insuffi- 
| ciently prepared, or dignusintrare? Mystery! Their 
mouth will never more render those so impatiently 
| awaited for decrees, their hand will never more drop 
either black or white balls into the urn; and perhaps 
they have in their own turn passed an examination be- 
fore a judge terrible in another way. 
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A COURSE IN THE GRAND AMPHITHEATER. 

One of our large engravings makes us spectators at a 
course in obstetrics. The professor, seated, holds in his 
band a specimen of an imperfect embryo made of rub- 
ber, which he uses for the needs of his demonstrations. 
It is a strange image this, with its pyriform cranium, 
its congested limbs, its inflated abdomen turned and 
returned in all directions, half dancing puppet and 
half gnome, now gesticulating awkwardly, held aloft 

jand turned about by the professor so as to be seen 
| from all points of the hall, now resting aud left aside 
momentarily at the corner of the table in attitudes of 
ridiculous abandon. The female students, particu- 
larly interested, look fondly upon it, as if it were some 
large scientific doll. Every age has its pleasures and 
its playthings 

| The professor, with his neck encircled by a collar of 
| which one of the points falls limp over a high black 
eravat, and his broad round back, suggesting the 
sedentary man, speaks in a loud voice, in a conversa- 
tional style, intermingling theories with demonstra- 
tions, 


His robust and skillful fingers maneuver the puppet 





ARRIVAL OF SUBJECTS. 


through the sure and continuous touches of the pres 
tidigitator. In front of him upon a table covered with 
black cloth are placed the inkstand, the traditional 
glass of water, the notes, and a long pointer designed 
to show the auditors the various parts of explanatory 
drawings fixed by means of pins upon a large black- 
board 

Beyond the iron balustrade that separates him 
from his audience, rise by stages the fifteen tiers of 
seats of the immense elliptical hall, which easily seats 
the five or six hundred pupils—assiduous auditors of 
the course. Entrance is had through the upper part 





of the hall. So, as soon as the doors are opened, it is 
a true human cascade that tumbles over the benches 
in order to get below as near as possible to the pro 
fessor. In this steeple chase of a new kind, the female 
students, despite the disadvantage of being encumber- 





AMPHITH EATER, 





12436 





SCIENTIFIC 


AMERICAN SUPPLEMENT, 








No. 778 





























Novewrer 29, 1890, 
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san inherent weakness ofthe muscular eoat of th 
rectum 
The so-called therapeutic test is sometimes a va ibie 
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trial poisoning The therapeutic test w sil us it 
irriving at the true cause ; 4 Ses f constipa 
fion Aloes in minute doses, as w es wh when 
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GARDEN 


enter through a door over wl this inseription is 
carved in stone 
FAC LT } MEDI NI KROCOL! PRATIQUE 

Inelosed by the buildings. there are three gardens 
with fountains, which give the eve relief from the 
severe aspect of the masses of dressed stone Under 
the areades of the basement, w bserve fifteen niches 
occupied by dows of every stripe and siz bat of un 
formiv surlv manners At the bars of their cawes, the 
injunetion of the Roman mosaics, Care Canem, is re 


pruduced, reviewed and corrected in this very modern 


form 
Rabies j : len to t 
Forbidden to touch mad ms! Are there people, 
then, who are dviog with a desire to do so 
At a few steps from these dangerous neighbors, a 
workman, pipe in mouth, is following the precept of 
Candide: He is cultivating bis garden, under the 


skinned 
galleries 


benevolent eve of the skeletons and of the 


animals re ne in the glass cases of the 


and without anv other care, between death and 
rabies, than his daily datv, he whistles a café coneert 
air that is uninterrupted by the growlings the dogs 


Let us leave t s ul 
the long gallery s 
tomical work is perforn 


and enter 
oO pavilions wherein ana 


philosopher 


~oOnsecious 


eparated n 
} 


CABINET OF 


This retiy 


THER CHEF F ANATOMICAL W 


of the chef is situated in the central 


pavilion, The master is seated in front of a table 
covered with papers and books, He is directing the 
operations of several of his best pupils, who are oe 


eupied in reproducing upon huge sheets of paper, and 


in enlarging in colossa proportions, the bones and 
muscles of the foot, hand, leg, ete. One of these sheets, 


Situulating a trophy of bones, is placed back of the 


profess 

Thes in pastel and chareoal crayon, 
are to be p * amphitheater during lecture 
courses, su asto be seen from all the tiers of | 
In the foreground stands a skeleton 
with the role of cloak bearer 


wings, done 
nh 


enunches 


specially charged 
i, 


Wrapped in the pelisse 
of the savant, his high hat slightly inclined upon the 
place where the ear was, the dead personage has the 


appearance of beinpg disguised, in order to attempt an 
escape from the tomb and to enter into life again with 
a pretty froliesome disposition 
Each dissecting pavilion is placed 
lance of a professer called 
assisted by aids in anatomy 


nnoder the surveil 
the chief prosector, who is 
He hasan office to which | 








THE CRYPT 

which consists of vast halls in the basement. Our en 
graving gives the terrible and imposing aspect of these 
vanited eaves, with thick and black walls. It is here 
that the sabjeect is to rest forsome hours still 
iked Its lividity, shown by the reflection of 
ectric lamp. is set off by a bed of granite at the sicde 
poor companion in supreme misery, 
the scalpel that is to disperse Its poor imbs foreve 
After the operation, the debris, thrown int: 
be carried to Pare la Chaise and consumed in the cre 
matory apparatus, Finally, the ashes 
peace, for they can be used for nothing.—JZ'J//ustra 
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CONSTIPATION: ITS NATURE 


MENT 
By C. L. Doper. M.D... Kingston, N. Y. 


SOME writers make a distinction between constipa 
tion and costiveness. This is unnecessary refinement, 
und serves no good purpose. We understand by either 
term insufficiency of evacuations from the bowels 

The affection is apt to become chronic; it is then 
termed habitual constipation. Reference is had in this 
article to this form of the disorder. Occasional consti- 
pation requires only a brief notice 

Constipation as a functional disorder is extremely 
frequent “It is probably one of the most common of 
the slight derangements to which civilized man is sub- 
ject. Whether savages suffer from it, ldo not know, 
bat unquestionably the majority of persons forming a 


AND TREAT 


vilizel community experience the discomfort” 
BR. ie ® 
Various causes give rise to this affection Defici- 


ency of bile and the intestinal secretions may enter 
into the causation in some cases, but probably the im 
portance of this cause of constipation 


estimated 


has been over 
Constipation is not always present when 
no bile enters the alimentary canal in certain cases of 


jaundice” (Flint).+ Sedentary habits are also stated 
to be a frequent cause. Inattention to the calls of 
nature is an important factor in the cause of this af 


fection, as it begets a tolerance on the part of the lower 
bowel, so thata large accumulation of excrementitious 
material may take place without giving any annoy- 
ance tothe patient. This accumulation gives rise to 
overdistention and paralysis of the muscular coat of 
the intestine, and in this way a chronic condition is 
established 
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cases is cured 
Constipation 
ailment, and the 
lusion that he is abundantly qualified 
without the aid of a physician. In fi 
ness the immense sale of nostrums desi 
the bowels, and the vast fortunes a 
manufacturers, from Brandreth down 


average layman lab 


eausing a reaction, has to be repeate 





time, until the individual is obliged 
strong cathartic whenever a passage of the bowels is 
desired Cases of this Kind are the most d 
treat, and they are verv numerous 
’ » more unsatisfactory the treatment « 
disease, the more numerous will be the remed 
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ites out 


of ten the medicine is taken in purgative doses, which, 


me to 


to resort to a 


ferring to the more important ones only. 


Seidlitz powders, citrate of 
household remedies. Pilist of all kin« 
tion of which is not known, are swallow 
sand, showing the extreme prevalence « 
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Mineral waters are largely used, and the sales thereof 


are increasing every Vear 

Dr. Squibb believes that plenty of 1 
that is effect a He 
very common relief obtained in consti; 
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alone will answer an excellent purpose in the manage- 


ment of constipation.” 
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these give temporary relief, but are ir 
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easionally ; it soon becomes as necessary as the break- 
fast or dinner. 

The compound licorice powder, the basis of which is 
seuna, has now becowe a -tandard remedy for popular 
use. It is prompt, certain, and quite agreeable, and 
for children is an excellent combination. 

Caseara sagrada is highly spoken of by some prac 
titioners ; the fluid extract is extremely bitter, but the 
elixir and the cordial of casecara are eligible prepara 
tions, ana | have found them of service ina number 
of cases, especially with children. 

The wineral waters vary greativ in their cathartic 
properties. Some, as Congress and Hathorn (Saratoga 
are ouly stightly aperient, requiring several glasses 
eause the Sowels to act: others, like Priedrichshall 
and Hunvadi Janos, are strongly purgative, one glass 
ful, or even less, taken in the morning, causing prompt 
and free catharsis. These waters are quite bitter, how 
ever, and to some persons objectionable on this ac 
count 

In addition to the above 
is sometimes advisable; by this | mean the use of 
positories and injections These aim at producing an 
lmumediate evacuation of the bowel, but are in no sense 
curative, as they do not tend to promote a more regu 
lar action in future, which is the chief end desired 
Injections of cold water are resorted to by many per 
sons for the relief of constipation, bat it 
necessary to repeat the operation every day, and, if 

ersisted in fora long time, the muscalar coat of the 
— becomes weakened. and the condition is actually 
made worse. This wethod of treatment is not to 
recommended in chronic cases. Authority is not want 
Ing in support of this opinion 

Suppositories are also used, especially giveerin sup 
positories. These are easily introduced into the rectum 
and, if retained afew minutes, will cause a thorough 
evacuation of the lower bowel. Io ehiliren I find it 
extremely difficult to prevent the expulsion of the sup 
pository before sufficient glycerin has been dissolved 
to excite peristaitic action Glycerin is quite irritating 
to persons suffering with piles, or where the reetam is 
hypersensitive from any cause. Before the introduc 
tion of glycerin suppositories | made use of supposi 
tories containing ox gall; one or two grains of pow- 
dered ox gall was put in a hollow suppository. These 
were usually quite effective, but in sowe cases slightly 
irritating to the rectum. 

The local measures described above are more espe- 
cially adapted to cases of occasional constipation, such 
as resuit from a change of diet. Free indulgence in 
wilk by those unaccustomed to its use is frequently fol 
lowed by severe constipation. This condition may 
exist for several days without causing serious incon- 
venience, when saddenlv relief becomes imperative 
In a case like this it would be worse than folly to wait 
for the slow action of physic: immediate relief is de- 
manded. Here copious injections of soap and water, 
or the use of glycerin suppositories, would be the most 
rational treatment, 

Of all the remedies for the cure of constipation, aloes 
deserves the first rank. Most of the old writers, 
and some recent ones, tell us that aloes frequently 
eauses hemorrhoids and aggravates them when already 
existing. This is a tradition that has come down from 
the fathers and is utterly without foundation. Given in 
the large doses that were formerly advised, it is no won 
der that where hemorrhoids existed they should be 
made worse. Any powerfu!l purgative is contraindicat 
ed in such cases. 

Fordyce Barker says :* “It would seem therefore that 
the use of aloes for the cure of hemorrhoids in preg- 
nant women would have been suggested by @ priori 
reasoving, but lam not aware from anything I have 
read that itever has been. I suppose that the general 
impression that aloes is contraindicated where there is 
any tendency to piles, and that it possesses emmena 
gogue properties, has had great influence in preventing 
this. Se my own case the use of aloes for this purpose 
was the result of gradually accumulating observation 
rather than from any reasoning on the sabject.” I 
have prescribed aloes in small doses for patients suffer- 
ing from piles time and again. and have pever known of 
any unpleasant effects following its use. ‘* The charge 
brought against aloes of producing piles is not borpe 
out by my experience” (Fothergill) In truth, given in 
proper amount, it is by far the best remedy that we 
,0sses8 for constipation associated with hemorrhoids.+ 
Sosthaenath the habitaal use of aloes does not sensi- 
bly affect its activity. It has been facetiously said, 

4i cult vivere anos noe, summat pilulas de aloa. M. 
Audhouit considers aloes the typical laxative. He fur- 
ther remarks that “aloes taken in sufficient dose with 
food excites the flow of mucus in the digestive tract, 
inereases the secretion of the glands, provokes the 
contraction of the muscular tunic, and that with 
order, with moderation, without causing the least ma 
laise.” 

This last attribute of aloes, whereby the bowels 
may be acted on thoroughiy, gently, and with the 
nearest approach to a natural movement of any 
known drug, and without causing the slightest degree 
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of nausea, is the one which commends it most 
strongly. 
The dose of aloes is an important matter. The 


amount advised in the text books on materia medica, 
of 5 to 10 grains, is entirely too large. 

Professor Wallace taught vears ago that fractional 
doses of aloes would cure constipation where large 
doses would fail. He used to tell us to begin with 2 
grain pills, and give one at bedtime for a week ; then 
cut these pills in two, or substitute 1 grain pills, and 
continue with these for another week. and thus con- 
tinne to subdivide until the patient was taking ucly 4g 
or 4 of a grain once or twice a day. 

1 followed this plan for several years with success, 
but since the appearance on the market of granules of 
aloin,§ the active principle of aloes, I have made use 


* “Puerperal Diseases,” p. 33. 


+“ The general belief that aloes tend to produce hemorrhoids i« con- 
traindicated by the resa experience ; tt bodies bably aris 
from the constipation which aloes is given ” —** Na- 
tional Dispensatory,” p. 159. 
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t “ Therapentiqne Contemporaine,” quoted in Jowrnal de Medecine ef 
de Chirurgie, Sept., 1881, p. 478. 


§ Aloin may be prepared by W. A. Tilden’* process, as follows : One 
part of aloes is dissolved in ten parte of boiling water, acidulated with 
hydrochioric acid, and aliowed to cool. The liqaid 1 then decanted from 
the restnous matter, evaporated to aboat two parts, and set aside for two 
weeks for crystals to form, the liqaid portion is poured off, the crystals 


in the case of aloes, the dose laid down in the standard 
works for aloin ix also too large; 1 to 3 grains is more 
than is ever required for cases of the kind under con 
sideration 

The granules referred to are made from 7, to 4g grain 
in size. The method of administration constitutes an 
important part of the treatment. I first order a blue 
pill, to be followed by a saline, which opens the bowels 
and makes a good beginning, after which | direct the 
patient to take two granules of aloin (yy grain) three 
times a day, after meals, for aweek. If two are not 
sufficient, three or four may be taken atatime. The 
following week two granules are to be taken twice a 
day fora week. Aftera time—which varies in differ 
ent cases—it will be found that two granules, taken 
once a day, preferably at bedtime, will be amply suffi 
cient to secure a perfectiy natural movement of the 
bowels. After finding by experience in individual 
cases the smallest amount that will cause the bowels to 
act, it is good practice to continue the medicine for 
several weeks or month- for its curative effect. There are 
also several combinations, such as aloin, } grain; bel 
ladonna, 4s grain; strychuine, ?y grain—this particu 
lar formula is Very extensively used—which are alleged 
to be superior in their action to aloin alone or uncom 
bined his very popular and much vaunted formula 
is open to the following criticism: First, strych 
this amount, limited to asingle dose, can have little. if 


Ine, itt 


auv, effect on the pe ristaltic action of the bowels The 
same is to be said of ', grain doses of belladonna 
Further than this, these granules are not free from 


danger when taken ad libitum, as they practically are, 
Several cases of poisoning are on record from strych 
nine pills. or rather granules, and these are capable of 
causing the same mischief 

I have long since ceased to employ anything but the 
aloin itself, uncombined 
following reasons: Ino the first place. after careful 
eomparison, I fail to see that the addition of belladon 
naor strychnine to the aloin inereases its purgative 
fect, the sume amount of aloin alone giving equally 
good results, This I have demonstrated time and 
again, frequently on the same subject. Certainly there 

good reason for dosing a patient fora long time 
with powerfal drags like these, if the same results can 
be obtained without them. 

Dyspepsia is sometimes associated with constipation, 
but not nearly so often as it is alleged to be. In those 
cases where indigestion is present, nux vommica can b« 
used in the form of the tincture. giving a large or small 
dose, as the case seems to require. Other remedies ap 
propriate to the case way also be adde In this way 
the constipation can be treated much more satisfacto 
rily, both topatient and physician, than by attempt 
ing to combine all the remedies that may be indicated 
in one prescription.— Therapeutic Gazette. 
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THE QUADRI-CENTENARY OF AMERICA’S 
DISCOVERY. 

THE near approach of the time when we shall cele 
brate the lapse of four hundred years since the new 
world was first stepped upon by Colambus, prompts 
us toinquire when the four handredth anniversary wil! 
exactly arrive. The determination of the apswer is not 
the simple problem that it would at first appear to be 
Some of the years during the period over which we 
are looking were leap vears when they should not have 
been, if the calendar we now follow had always been 
in vorue ; days were left out by different nationalities 
in different centuries, and years were begun in all sea 
According to the contemporaneous record, Co 
iInmbuas set sailon the 34 of August, landed on San 
Salvador on the 12th of October, and retarned on the 
Lith of the following March. 

Among the various Latin Christian nations of that 
period, the year was commenced at different times. In 
Pisa the year 1493 began the preceding March to the 
first vovage of Columbus, so from there his voyage 
appeared to be madein 1493; in Rome, most of the 
provinees of Italy, and probably in Spain, the year 
commenced at Christmas, so that these districts would 
regard his discovery as occurring in 1492: in Florence 
and England, the year commenced twelve months later 
than in Pisa, thus making the events attending Ame 
rica’s diseovery wholly in the year 1492; while in still 
other places, the years began on the Ist of January a 
vear later, thus placing the landjng of Colambus on San 
Salvador in 1491. We will use the calendar of England 
in connecting this event with the present time. To 
guard against the possible error of aday, the question 
as to when the extra day was added to February will 
need to be settled before we can be sure of thesteps we 
are taking. 

According to the time-honored custom, vears divisi- 
bie by four are leap vears, in each of whieb February 
is lengthened by a day. The year 1492 was, therefore, a 
leap year according to the rule; but while in Pisa and 
Rome its month of February preceded the discovery 
by Columbus, in Florence and England it followed 
the diseovery. If the former countries added the extra 
day before Columbus started on his voyage, and the 
latter after he had found the new world, it follows that 
they would not have had the same date for the day 
we are to commemorate. On searching the records for 
light on this question, we find among the foot notes of 
Macaulay's history the date 29th Feb., 1695, thas show- 
ing that the well known custom of adding the day in 
years divisible by four was not followed in England, but 
added in the preceding year, in correspondence with 
the other countries. Aside from the variation in the 
time for commencing the year, there have been two 
systemain vogue, differing from each other by three 
days in four centuries, and they have each been used 


sons 


during portions of the past four hundred vears in all | 


the countries we have mentioned. The first is the Ju 
lian system and contains in four eenturie~ 300 common 
years of 365 days and 100 leap years of 366 days. The 
second is the Gregorian system, and contains in the 
same period 303 years with 365 days and 97 vears with 
366 davs 
tain 146.100 davs, while the same number of Gregorian 
years contain 146,097 davs. Neither is the number of 
days from the 12th of Oct., 1492, to 12th of Oct., 1892, 
evident on inspection, since the former mode of reckon 
ing was used during a part of the time and the lar- 





pressed and the adherent resinous mattier separated by shaking with 
acetic ether, which dissoives the resin.—‘ U. 8S. Dispensatory,” p. 160, 
16th ed. 





of them, on account of the smaller dose required. As 


with anything else, for the 


Four hundred Julian years therefore con- | 


ter through the remaining period. In England, the 
change from the one system to the other was wade in 
1752 aud eleven days were omitted from the ealendar in 
that year. If the Julian system had been continued 
unbroken down to the present time, our present calen 
dar would be found to be tweive days early, eleven 
days of this difference being accounted for by the ex 
ception just mentioned, and the other day on account of 
the vear 1800 having been made a year of 365 days, 
when the Julian system would have given it 366 days 
Che actual number of days to the 12th of Oect., 1892. is 
therefore twelve days less than four hundred Julian 
years, or 149.088 days. In Russiathe Julian system is 
stillused. and these twelve days departure have not 
been made ; therefore when they reach the 12th of Oct., 
1892, four hundred Julian years will have passed since 
Columbus made his discovery, but when it is that date 
with them, it will be the e4th of Oct. with us. 

rhe proper way to determine the date will be to base 
yur calculations on the exact length of the year. As- 
tronomers describe several kinds of cycles made by the 
earth, resulting in three kinds of years. The first 
eyele the true revolution of the earth around the 
sun, bringing the stars again overbead at the same 
hour of night. This is the sidereal year, and has a 
length of 365 days, 6 hours, 9 minutes, 9 seconds. The 
second evcie is due to the siow revolution of the earth's 
orbit. The path of the earth around the sun isin an oval, 
which is not fixed in space, but revolves, as we might 
conceive a race track revolved on a gigantic turntable, 
The time required to return again to the same position 
in this oval path tothe anomalistic vear, 
and consists of 365 days, 6 hours, 13 minutes, and 48 sec- 
The third evele arises from the swinging around 
ofthe axis of the earth like the slow gyration of a top, 
so that the interval from a time when the north pole is 
turned farthest away from the san till it istarned away 
again does pot agree with the true year, but is 20 mi 
Its length constitutes the tropical vear and 
cousists of 165 days, 5 hours, 45 minutes, 4545 seconds, 
From these data we can readily tell how many days 
there are in four hundred of each kind of years, On 
making the ealeulations and collating them with the 
results already given, we will find that from the morn 
ing of the 12th of Oct., 1492 [old style}, when Columbus 
iannded on San Salvador, is 

146,088 davs to the 12th of Oct., 1892 : 

Four hundred tropical years, or 146,006 days, 21 hours, 
to the early morning of the 21st Oect., 192; 

Four hundred Julian years, or 146,100 days, to the 
Mth Oect., 1892; 

Four hundred sidereal vears. or 146.102 days, 13 hours, 
to the evening of the 26th of Oet., IN, in America, or 
to the morning of the 27th in Europe ; 

Four hundred anomalistic vears, or 146,108 days, 20 
hours, to the early morning of the 2th Oct., 1892 

The tropical year is the one that is most closely fol- 
lowed by our present received calendar, and if the 
reader will takethe trouble to look up the day of the 
week according to it, as published in the Encyclopaedia 
Britannica, art. Calendar, of the 2ist of Oct., 1492, he 
will find the date to be Friday, which history tells us 
was the day of discovery. 

This is the date that is expedient to follow, since it 
agrees with the calendar, and the years agree with the 
round of the seasous. However, since the sidereal is the 
true year, we may regard the calculations based on 
both as leading to correct anniversary dates. The 
former being the day when the sun will hold deminion 
in the sky the same number of hours that it did on 
that eventful day of discovery, and the latter bring- 
ing the same constellations in thesky that were wit- 
nesses to the first sighting of the new world. 

S. W. 
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R CURRANTS. 


THE currant crop should be one of our largest. The 
market is always good. The demand is never met by 
the supply. I never fail to obtain eight cents a pound, 
aud this vear have warketed all my crop at ten cents 
The fruit pays at five cents a pound. The bushes 
need strong. moist, but not wet soil. They should be 
kept clean and in a high state of culture, but they like 
partial shade. I grow them in the same rows with 
red raspberries, alternating the bushes. 

The varieties best for the market are Versailles and 
Fav. There is little difference between these, and the 
preference is for Versailles. This currant is not easily 
obtained—that is, the genuine It is magnificent in 
bush and bunch. Why Fay ever secured such applause 
as superior to all others is a wouder. It is hardly dis- 
tinguishable from the Versailles. The cherry has a 
short bunch, some vears very short. It is also a com- 
paratively poor crepper, and is pot well flavored. The 
sweetest currant is White Duteh; but when not very 
well grown it is over-seedy and swall. White Grape is 
the first of all currants for the table. It is thin-skinned, 
not over-seedy, large, handsome. with superb bunches, 
a great cropper, aud delicious in flavor. 

I'he currant has the advantage of hanging on the 
bushes for several weeks, and is in order for the table 
for at least two months One should have a few 
bashes of Prince Albert to lengthen out the season. 
Ot course, if worms are allowed to defoliate the plants, 
the crop mast be gathered very early and used for 
jelly, or it will snn-barn and sour, 

The Crandall is not what it was sold for—a cross oF 
native with foreign sorts. It is pure native, somewhat 
improved, But it half a humbug, afterall. The 
bush lops about, and must be tied to stakes, The size 
of the currant is onlv that of a large fruit of the orna- 
mental Missouri currant grown in our shrubberies. 
The flavor is pleasant, but no improvement on that of 
the varieties grown for ornament. Let it be taken for 
what it is, and appreciated accordingly. 

The propagation of the currant is very easy. Take 
enttings a foot length ; set these into the soil ina dry 
place in October or November. Pack down the dirt 
very tightly and leave them until spring. Then a part 
will be found to have rooted, while the rest will have 
eallonsed and are ready for planting if you desire. In 
| setting such small plants pack the earth very tightly 
labout them, It is the geeret of success. 

The only enemy the enrrant has generally is the well 

| known worm that defoliates the plant. White helle- 
bore dusted on will kill them. The best method of 

applying is to mix two tablespoonfuls of hellebore in 
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a pail of water with one teaspoonful of 
Riley's emulsion of kerosene is easily wade and kept 
on hand. It is the best way of using it. I apply ex 
actly the same mixture to rose slags. Two generations 
of worms appear each season, and both must be killed 


s 


Ove of them hatches as the fruit is setting ; the other 
witis ripening. The hellebore should be applied the 
last time without kerosene, as it is sticky and helps 
dust to adhere to the fruit EK. P. POWELL 

Clinton, N.Y 

ORMONDE AND SALVATOR 

ENGLISHMEN bave a veneration for Ormonde, the 
great race horse that earried the Dake of Weat 
minster'’s colors to victory in the most bistorie events 


gard the sou of Bend Or and 
that has appeared in any 
hold Mr. Haggin's 
sale esteem, aud a 


English turf, and re 
beat horse 
Ameri 


almost the 


of the 
Lily Agnes as the 
country in any age 
champion, Salvator, in 
comparison would be interesting 
Ormonde was never beaten, bat his 
cannot lay claim to that cdistinetion, 
defeat on three oecasions, tw 1s a two year old be 
fore he reached the full maturity of his powers, and 
once as athree yearold while conceding weight to 
opponents of his own age. Turf history does not con 
tain two brighter names than of Ormonde and 


‘AS 


American cousin 
having suffered 


ce 


those 





ORMONDE. 


Salvator, and although both left the turf as four year 
olds, they hold the proud position of being the largest 
winners in their respective countries, Ormonde’s three 
years on the turf netting the Duke of Westminster 
Bias 910, or £28,982, while Salvator earned a trifle over 
$20,000 less than that figure for the American banker, 
mine owner, and stock raiser who fortunate as 
to possess such equine treasures as Prince Charlie's 
best son and the game mare Firenze 

A study of the make-up of the English and American 
chaipions will cause even the most casual observer to 
pronounce Salvator as much the handsomer and more 
racer-like of the pair 

He is more the ideal of what turfmen designate a 
* model of racing lines.”” Yet runners, like trotters, go 
in all shapes, and the most ragged in appearance are 
not infrequently the speediest and toughest. A writer 
who saw Ormonde in 1886, when he was in the zenith 
of his powers, spoke thus in Jhe Sun of the English 
champion 

i He is nota perfect beauty, nor is hea perfect horse 
to the eve. Probably no jury of horsemen on examin- 
ing him would assign to him the foremost rank among 
his rivals of all ages, nor even among horses of his own 
years. His color isa dark bay, with the black rising 
tothe houghs. But almost the first points that the 
observer notices is that there a great deal of day 
light under him. In other words, he might be called 
‘le “urer\ 

Continuing, the same writer says 

‘The feet are very good, and are the pasterns 
The cannon bones are far broader than is usually seen. 
The knees and houghs are exceptionally big and 
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SALVATOR. 


and as the eve rises further still and surveys the 
ha, his power seems to grow and 
approach the ideal nearer and nearer. The shoulders 
are long, bold, and sloping, but I have seen fluer The 
neck does not emerve from them with the clearness 
often seen ip other hors The withers are moderate, 
and the body, beginning with its very deep girth, dis 
plays an adwirably sort back and long beily.” 

This eritie found fauit with Ormonde’s plain head 
and neck, and thought forelegs were too close together, 
but the superb developwent from points of hip to 
hough excited his admiration. In walking or canter 
ing Ormonde’s action was pot engaging, but it was 
poetry when galloping at a stiff pace or fully extended, 
he stride being long, low and sweeping. 
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Salvator has 
judges. but there is a preponderance of opinion by 
equally good jadges to the contrary, and a close study 
of the excellent picture of the American king of the 
turf printed here will end in the reader reaching 
the conclasion that Salvator is a symmetrical horse. 
Few horses of bis height have such general develop 
ment, it being difficult to find out an absolutely weak 
point in his make-up he shoulder is a trifle too 
straight for many, bat it is well museled and joins a 
strong back to quarters that are of unusual size and | 
power 

The legs are magnificent, being broad, flat, and free 
from blemishes of any kind, while the feet are of the 
best. He is bigher at the withers than Orwonde, and 
is deeper through the girth. Ormonde’s quarter is 
squarer, Salvator’s rump drooping perceptibly. The 
Euglish pet is thicker at the throttle, and his head is 
coarser than that of the American crack. Salvator’s 
action, whether cantering or at fall speed, was perfec- | 
tion, and his tewper is of the best. In color he is a 
light chestnut, 
the face Both Ormonde 
horses able to perpetuate their fame in hard-fought 
battles in time to come. Ormonde has been in 
stud for two years, a portion of the time in the Argen 
tine Republic, and Saivator will take a proud place in 
the Rancho del Paso stad in California next spring 
Mr Joho Mackay, manager of Mr. Haggin’s breeding 
stud left with his favorite a few days ago for California. 

Mr. Mackay is very much in love with Salvator, and 
on his retarn from a trip through Europe last summer, 
during which he saw the most famous horses on the 
Continent, he asserted that pone could compare with 
Prinee Charlie's chestnut son. Salvator could 
loubtedly win between $25 000 and $55,000 for Mr Hag 
gin next year if he were kept io training, but his 
owner declares that he shall send the horse to the stud 


and Salvator should sire 


been cailed a leggy horse by good | 


with four white stockings and blaze in | ‘ 


the} 


| l. AERONAUTICS.—Captive Balloons of che French Navy. 


un-| 


sound in wind and limb, believing that his progeny | 


will be stronger and speedier for the precaution. His 
Prince Charlie) was a roarer, and his English pro- 
totype, Ormonde, became one in the beginning of his 
four year old career, and had to be retired eventually 
because of that fact. There was considerable prejudice 
breeding to Prince Charlie on that account, 
but not one of his get is thick-winded, with the possible 
exception of Prince Fonso, 

There is no way of determining the relative speed of 
the two horses in question, but those who have seen 


sire 


both think that Ormonde could beat Saivator when | 


both were at their best.—V. F¥. Sun. 
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This is a Special Edition of the ScrgNTIFIC AMERI 
CAN, issued monthly—on the first day of the month. 





Each number contains about forty large quarto pages, | 


equal to about two hundred ordinary book pages, 
forming, practically, a large and splendid Magazine 
ot Architecture, richly adorned with elegant plates 
in colors and with fine engravings, illustrating the 
most interesting examples of modern Architectural 
Construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private 
residences, city and country, including those of very 
moderate cost as well as the more expensive. Draw 
ings in perspective and in color are given, together 
with full Plans, Specifications, Costs, Bills of Estimate, 
and Sheets of Details 

No other building 
details, and specifications 


paper contains so many plans, 
regularly presented as the 
ScIENTIFIC AMERICAN. Hundreds of dwellings have 
already been erected on the various plans we have 
issued during the past year, and many others are in 
process of construction 
Architects, Builders 
valuable in furnishing 
All who contemplate buildin 
erecting structures of any kind, have before them in | 
this work an almost endless series of the (atest and best 
examples from which to make selections, thus saving 
time and money 
Many other 


and Owners will find this tog 
fresh and useful sugyestions 


v or improving homes, or 


including Sewerage, 
Lighting, Warming, Ventilating, Decorating, Laying 
out of Grounds. ete. are illustrated. An extensive 
Cowpendium of Manufacturers’ Announcements is also 
given, in which the most reliable and approved Build 
ing Materials, Goods, Machines, Tools, and Appliances 
are described and 
makers, ete. 

The fullness, richness, cheapness, and convenience of 
this work have won for it the Largest Circulation 
of any Architectural publication ip the world 


subjects, Piping, 


A Catalogue of valuable books on Architecture, 
Building, Carpentry, Masonry, Heating, Warwing, 
Lighting, Ventilation, and all branches of industry 


pertaining to the art of Building, is supplied free of 
charge. sent to any address 
MUNN & CO., Publishers, 
361 Broadway, New York. 


Building Plans and Specifications. 


In connection with the publication of the BUILDING 
Eprrron of the ScrgntTIFIC AMERICAN, Messrs. Munn 
& Co. furnish plans and specifications for buildings | 
every kind, including Churches, Schools, Stores, 
LD wellings, Carriage Houses, Barns. etc. 

In this work they are assisted by able and experi- 
enced architects. Full plans. details, and specifica- 


of 


tioms for the various buildings illustrated in this paper | tion can 


ean be supplied 

Those who contemplate building, 
alter. improve, extend. or add to existing buildings, 
whether wings, porehes. bay windows. or attic rooms. 
are invited to communicate with the undersigned. 
Our work extends to all parts of the country 
mates. plans, and drawings promptly prepared. 
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